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Single row deep groove ball bearings

Cages

Depending on the bearing series, design and
size, SKF single row deep groove ball bearings
are fitted as standard with one of the following
cages (— fig. 9)

e apressed ribbon-type steel cage, ball
centred, no designation suffix (a)

* apressed ribbon-type brass cage, ball
centred, designation suffix Y

* ariveted pressed steel cage, ball centred,
no designation suffix (b)

» ariveted pressed brass cage, ball centred,
designation suffix Y

» amachined brass cage, ball centred, desig-
nation suffix M (c)

* a machined brass cage, outer ring centred,
designation suffix MA

* an injection moulded snap-type cage of glass
fibre reinforced polyamide 6,6, ball centred,
designation suffix TN9 (d).

Bearings having a pressed steel cage in standard
execution may also be available with a machined
brass orinjection' moulded snap-type cage of
polyamide 6,6. For higher operating tempera-
tures, cages of polyamide 4,6 or glass fibre rein-
forced polyetheretherketone (PEEK), designation
suffix TNH, may be advantageous. Please check
availability prior to ordering.

Note

Deep groove ball bearings with polyamide 6,6
cages can be operated at temperatures up to
+120 °C. The lubricants generally used for roll-

ing bearings do not have a detrimental effect on
cage properties, with the exception of a few syn-
thetic oils and greases with a synthetic oil base
and lubricants containing a high proportion of
EP additives when used at high temperatures.

For bearing arrangements, which are to be
operated at continuously high temperatures or
under arduous conditions, SKF recommends
using bearings with a pressed steel or a
machined brass cage. .

For detailed information about the tempera-
ture resistance and the applicability of cages,
please refer to the section “Cage materials”,
starting on page 140.

Minimum load

[n order to provide satisfactory operation, deep
groove ball bearings, like all ball and roller bear-
ings, must always be subjected to a given min-
imum load, particutarly if they are to operate at
high speeds or are subjected to high accelerations
or rapid changes in the direction of load. Under
such conditions, the inertia forces of the balls and
cage, and the friction in the lubricant, can have
a detrimental effect on the rolling conditions in
the bearing arrangement and may cause dam-
aging sliding movements to occur between the
balls and raceways.

The requisite minimum radial load to be applied
to deep groove ball bearings can be estimated
using

C:/)(L),/”

. _k(\,n 23 (d, \2
.= ’1000) (100)

Frm = minimum radial load, kN
= minimum load factor (= product tables)
v = oil viscosity at operating temperature,
mm?/s
n = rotational speed, r/min
d, = bearing mean diameter
=0,5(d + D), mm

When starting up at low temperatures or when
the lubricant is highly viscous, even greater
minimum loads may be required. The weight

of the components supported by the bearing,
together with external forces, generally exceeds
the requisite minimum load. If this is not the
case, the deep groove ball bearing must be sub-
jected to an additional radial load. For applications
where deep groove ball bearings are used, an
axial preload can be applied by adjusting the
inner and outer rings against each other, or by
using springs.

Axial load carrying capacity

If deep groove ball bearings are subjected to
purely axial load, this axial load should generally
not exceed the value of 0,5 Cg. Small bearings
(bore diameter up to approx. 12 mm) and light
series bearings (Diameter Series 8,9, 0, and 1)
should not be subjected to an axial load greater

: ,,Ca!éulati_on factors for single row de

" 'Normal clearance

than 0,25 Cg. Excessive axial loads can lead to
a considerable reduction in bearing service life.

Equivalent dynamic bearing load

= F. when F,/F. <e
= XF,+YF, whenF,/F.>e

The factors e and Y depend on the relationship
fo Fa/Co, where fg is a calculation factor (=
product tables), F, the axial component of the
load and Cg the basic static load rating.

In addition, the factors are influenced by
the magnitude of the radial internal clearance;
increased clearance enables heavier axial loads
to be supported. For bearings mounted with
the usual fits as listed in the tables 2, 4 and 5
on pages 169 to 171, the values fore, Xand Y
are listed in table 5 below. If a clearance greater
than Normal is chosen because a reduction in
clearance is expected in operation, the values
provided under “Normal clearance” should be
used.

Equivalent static bearing load

Po=06F+05F, n:

A

If Pg < Fy, Pg = F, should be used.

groove ball heé_rin‘és g
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Single row deep groove ball bearings

d 3-10 mm
D
e
Principal Basic load ratings Fatigue Speed ratings . Mass Designation Dimensions Abutment and fillet Calculation
dimensions dynamic  static toad Reference  Limiting dimensions factors
timit speed speed
d D 8 C Co Py d ©dy Dy 373 12 da 0, T k, fo
- - - min min max max

mm kN kN r/min kg - mm mm -

3 10 4 0,54 0,18 0,007 130000 80000 0,0015 623 3 5.2 7.5 8.2 0.15 4,2 88 01 0,025 75

4 9 25 0,54 0,18 0,007 140000 85000 0,0007 618/4 4 5.2 7.5 - 01 4,6 8.4 0,1 0,015 10
11 4 0,715 0,232 0,010 130000 80000 0,0017 619/4 5.9 9 9.8 015 4,8 10,2 01 0,02 9.9
12 4 0,806 0,28 0,012 120000 75000 0,0021 604 6,1 9 - 02 5.4 10,6 0,2 0,025 10
13 5 0,936 029 0,012 110000 67 000 0,0031 624 6,7 10,3 11,2 0,2 58 11,2 0,2 0,025 10
16 5 111 0,38 0.016 95 000 60000 0,0054 634 8,4 12 13,3 03 6,4 13,6 03 0,03 8,4

5 11 3 0,637 0,255 0,011 120000 75000 0,0012 618/5 5 6,8 9.3 - 0,15 58 10,2 01 0,015 11
13 4 0,884 0,34 0,014 110 000 67 000 0,0025 619/5 7,6 10,8 114 0,2 6,4 11,6 0,2 ,02 11
16 5 1,14 0,38 0,016 95000 60000 0,0050 *625 8.4 12 13,3 0.3 7,4 13,6 03 0,025 8,4
19 6 2,34 0,95 0,04 80000 50000 0,0090 *635 10,7 153 16,5 0.3 7,4 16,6 03 ,03 13

6 13 35 0,884 0,345 0.015 110000 67000 0,0020 618/6 6 7,9 11,2 - 0,15 6,8 12,2 01 0,015 11
15 5 1,24 0,475 0,02 100 000 63000 0,0039 619/6 8,6 12,4 133 0.2 7.4 13,6 0.2 0,02 10
19 6 2,34 0,95 0,04 80000 50000 0,0084 * 626 111 15,2 16,5 03 8.4 16,6 03 0,025 13

7 14 35 0,956 0,4 0,017 100 000 63 000 0,0022 618/7 7 89 12,2 - 0,15 78 13,2 01 0,015 11
17 5 1,48 0,56 0,024 90000 56 000 0,0049 619/7 9.8 14,2 15,2 03 9 15 03 ,02 10
19 6 2,34 0,95 0,04 85000 53000 0,0075 * 607 111 15,2 16,5 03 9 17 03 0,025 13
22 7 3,45 1,37 0,057 70000 45000 0,013 * 627 12,2 17,6 19,2 03 9,4 19.6 0.3 0,025 12

8 16 4 1,33 0,57 0,024 . 90000 56 000 0,0030 618/8 8 101 14 - 0,2 9.4 14,6 0,2 0,015 11
19 6 1,9 0,735 0,031 80 000 50000 0,0071 619/8 111 16,1 19 0.3 10 17 03 0,02 10
22 7 3,45 1,37 0,057 75000 48000 0,012 * 608 121 17,6 19,2 03 10 20 03 0,025 12
24 8 39 1,66 0,071 63000 40000 0,017 *628 14,5 198 20,6 0.3 10,4 21,6 03 0,025 13

9 17 4 1,43 0,64 0,027 85000 53000 0,0034 618/9 9 111 15 - 0,2 10,4 15,6 0,2 0,015 11 ~
20 6 2,08 0,865 0,036 80000 48000 0,0076 619/9 12 17 17.9 03 1 18 03 0,02 11
24 7 3,9 1,66 0,071 70 000 43000 0,014 *609 14,4 19.8 21,2 03 11 22 03 0,025 13
26 8 4,75 1,96 0,083 60000 38000 0,020 * 629 148 212 22,6 0,3 11,4 23,6 03 0,025 12

10 19 5 1,38 0,585 0,025 80000 48000 0,0055 * 61800 10 12,6 16,4 - 03 12 17 0,3 0,015 9,4
22 6 2,08 0,85 0,036 75000 45000 0,010 61900 13 181 19 03 12 20 03 ,02 9.3
26 8 4,75 1,96 0,083 67000 40000 0,019 * 6000 14,8 21,2 22,6 03 12 24 03 0,025 12
28 8 4,62 1,96 0,083 63000 40000 0,022 16100 16,7 23,4 24,8 0,6 14,2 238 03 0,025 13
30 9 5.4 236 01 56 000 34000 0,032 * 6200 17 23,2 24,8 0,6 14,2 258 0,6 0,025 13
35 11 8,52 34 0,143 50000 32000 0,053 * 6300 17,5 26,9 28,7 0,6 14,2 30,8 0,6 0,03 11

* SKF Explorer bearing
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Single row deep groove ball bearings

d 12 -22 mm
D D, D,
Principal Basic load ratings Fatigue Speed ratings Mass Designation
dimensions dynamic  static load Reference  Limiting
limit speed speed
d b} 8 C Co Py
mm kN kN r/min kg -
12 21 5 1,43 0,67 0,028 70000 43000 0,0063 61801
24 6 2,25 0,98 0,043 67000 40000 0,011 61901
28 8 5.4 2,36 0,10 60 000 38000 0,022 * 6001
30 8 5,07 2,36 0,10 56 000 34000 0,023 16101
32 10 7,28 31 0,132 50 000 32000 0,037 * 6201
37 12 101 4,15 0,176 45000 28 000 0,060 *6301
15 24 5 © 1,56 0.8 0,034 60000 38000 0.0074 61802
28 7 4,36 2,24 0,095 56 000 34000 0,016 61902
32 8 5.85 2,85 012 50000 32000 0,025 * 16002
32 9 5.85 2,85 012 50000 32000 0,030 * 6002
35 11 8,06 3,75 0,16 43 000 28 000 0,045 * 6202
- 42 13 11,9 5.4 0,228 38000 24000 0,082 * 6302
17 26 5 1,68 0,93 0,039 56 000 34000 0,0082 61803
30 7 4,62 2,55 0,108 50 000 32000 0,018 61903
35 8 6,37 3,25 0,137 45000 28000 0,032 *16003
35 10 6,37 3,25 0,137 45000 28 000 0,039 *6003
40 9 9.56 4,75 0,2 38000 24000 0,048 98203
40 12 9,95 4,75 0.2 38000 - 24000 0,065 * 6203
40 12 11,4 5,4 0,228 38000 24000 0,064 6203 ETN9
47 14 14,3 6,55 0,275 34000 22000 0,12 *6303
62 17 22,9 10,8 0,455 28000 18 000 0,27 6403
20 32 7 4,03 2,32 0,104 45000 28000 0,018 61804
37 9 6,37 3,65 0,156 43000 26 000 0,038 61904
42 8 7,28 4,05 0,173 38000 24000 0,050 * 16004
42 9 7,93 4,5 0,19 38000 24000 0,051 98204Y
42 12 9,95 5 0,212 38 000 24000 0,069 * 6004
47 14 13,5 6,55 0,28 32000 20000 011 * 6204
47 14 15,6 7,65 0,325 32000 20000 0,096 6204 ETN9
52 15 16,8 7.8 0,335 30000 19000 0,14 * 6304
52 15 18,2 9 0,38 30000 19000 0,14 6304 ETN9
72 19 30,7 15 0,64 24000 15000 0,40 6404
22 50 14 14 7,65 0,325 30000 19 000 012 62/22
56 16 18,6 9.3 .39 28000 18 000 0,18 63/22
* SKF Explorer bearing
304 S5KF

o

Dimensions Abutment and fillet Calculation
dimensions factors

d dy 0y Dz rp dy D, ra ke fo
~ b - min min max max

mm mm -

12 15 18,2 - 03 14 19 0,3 0,015 9.7
15,5 20,6 21,4 03 14 22 03 0,02 9.7
17 23,2 248 03 14 26 03 0,025 13
16,7 23,4 24,8 03 144 27,6 0.3 0,025 13
18,5 25,7 27,4 0,6 16,2 278 0.6 0,025 12
19,5 29,5 31,5 1 17,6 31,4 1 0,03 11

15 17,9 211 - 03 17 22 03 0,015 10
18,4 24,7 258 03 17 26 03 0,02 14
20,2 27 28,2 03 17 30 03 0,02 14
20,5 26,7 28,2 0,3 17 30 0,3 0,025 14
21,7 29 30,4 0.6 19,2 308 0.6 0,025 13
237 33,7 36,3 1 20,6 36,4 1 0,03 12

17 20,2 232 - 0.3 19 24 03 0,015 10
20,4 26,7 278 03 19 28 03 0,02 15
22,7 29,5 31,2 0,3 19 33 03 0,02 14
23 29,2 31,4 03 19 33 0.3 0,025 14
24,5 32,7 - 0,6 21,2 358 0,6 0,025 13
24,5 32,7 35 0,6 212 35,8 0,6 0,025 13
23,9 335 - 0,6 21,2 358 0.6 0,03 12
26,5 37,4 39,7 1 22,6 41,4 1 0,03 12
324 46,6 - 11 235 55,5 1 0,035 11

20 24 283 - 03 22 30 0,3 0,015 15
25,6 31,4 328 03 22 35 03 0,02 15
273 34,6 - 0,3 22 40 0,3 0,02 15
27,4 36 36,2 0,6 23,2 388 0,6 0,025 14
27,2 34,8 37,2 0,6 23,2 388 0.6 0,025 14
28,8 38,5 40,6 1 25,6 41,4 1 0,025 13
28,2 396 - 1 25,6 41,4 1 0,025 12
30,4 41,6 44,8 11 27 45 1 0,03 12
30,2 42,6 - 11 27 45 1 0,03 12
371 54,8 - 11 29 63 1 0,035 11

22 32,2 41,8 44 1 27,6 (A 1 0,025 14
32,9 45,3 - 11 29 47 1 ,03 12
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Single row deep groove ball bearings

Dimensions

d 25-35mm
B
S
SN
TR
r T
0 Dy ——j dq
Principal Basic load ratings Fatigue Speed ratings Mass Designation
dimensions dynamic  static load Reference  Limiting
limit speed speed
d D B C Co M
mm kN kN r/min kg -
25 37 7 4,36 2,6 0,125 38000 24000 0,022 61805
42 9 7,02 4,3 0,193 36000 22000 0,045 61905
47 8 8,06 4,75 0,212 32000 20000 0,060 * 16005
47 12 11,9 6,55 0,275 32000 20 000 0,080 * 6005
52 9 10,6 6,55 0,28 28 000 18 000 0,078 98205
52 15 14,8 7.8 0,335 28000 18 000 0,13 * 6205
52 15 17,8 9.8 0,40 28 000 18 000 0,12 6205 ETNS
62 17 23,4 11,6 0,49 24000 16 000 0,23 * 6305
62 17 26 13,4 0,57 24000 16 000 0,21 6305 ETN9
80 21 35,8 19,3 0,82 20000 13 000 0,53 6405
28 58 16 168 95 0,405 26000 16000 018 62/28
68 18 251 13,7 0,585 22000 14 000 0,29 63/28
30 42 7 4,49 2,9 0,146 32000 20000 0,027 61806
47 9 7.28 4,55 0,212 30000 19000 0,051 61906
55 9 11,9 7,35 0,31 28 000 17 000 0,085 *16006
55 13 138 83 0,355 28 000 17 000 012 * 6006
62 10 15,9 10,2 0,44 22000 14 000 0,12 98206
62 16 20,3 11,2 0,48 24000 15000 0,20 * 6206
62 16 23,4 12,9 0,54 24000 15000 0,19 6206 ETN9
72 19 29,6 16 0,67 20000 13 000 0,35 * 6306
72 19 32,5 17,3 0,74 22000 14 000 0,33 6306 ETN9
90 23 43,6 23,6 1,00 18 000 11000 0,74 406
35 47 7 4,75 3,2 0,17 28000 18 000 0,030 61807
55 10 9,56 6,8 0,29 26 000 16 000 0,080 61907 <—
62 9 13 8,15 0,38 24000 15000 0,11 *16007
62 14 16,8 10,2 0,44 24000 15000 0,16 * 6007 )
72 17 27 15,3 0,66 20000 13000 0,29 * 6207
72 17 31,2 17,6 0,75 20000 13000 0,27 6207 ETN9
80 21 351 19 0,82 19 000 12 000 0,46 * 6307
100 25 55,3 31 1,29 16 000 10 000 0,95 6407
* SKF Explorer bearing
306 S5KF

Abutment and fillet Calculation
dimensions factors

d dq Dy D, r2 da D, Ta ke fo
~ - - min min max max

mm mm -

25 28,5 333 - 03 27 35 03 0,015 14
30.2 36,8 378 03 27 40 03 0,02 15
333 40,7 - 0.3 27 45 0.3 0,02 15
32 40 42,2 0,6 28,2 43,8 0,6 0,025 14
34,5 4l - 0.6 28,2 48,8 0.6 0,025 15
34,4 44 46,3 1 30,6 46,4 1 0,025 14
331 44,5 - 1 30,6 46,4 1 0,025 13
36,6 50,4 52,7 11 32 55 1 0.03 12
36,4 51,7 - 1,1 32 55 1 0,03 12
45,4 62,9 - 15 34 71 1,5 0,035 12

28 37 49,2 - 1 33,6 52,4 1 0,025 14
41,7 56 11 35 61 1 0,03 13

30 33,7 38,5 - 03 32 40 03 0,015 14
35,2 418 428 0,3 32 45 0.3 ,02 14
37,7 473 - 0.3 32 53 0.3 0,02 15
38,2 46,8 49 1 34,6 50,4 1 0,025 15
42,9 54,4 - 0,6 33.2 58,8 0,6 0,025 14
40,4 51,6 54,1 1 35,6 56,4 1 0,025 14
39,5 52,9 - 1 35,6 56,4 1 0,025 13
44,6 591 61,9 1,1 37 65 1 0,03 13
42,5 59,7 - 1,1 37 65 1 0,03 12
50,3 69,7 - 15 41 79 15 0,035 12

35 38,7 435 - 0.3 37 45 03 0,015 14
41,6 48,4 - 0,6 38,2 51.8 0.6 0,02 14
44,1 53 - 0.3 37 60 03 0,02 14
43,8 53,3 55,6 1 39.6 57.4 1 0,025 15
46,9 60 62,7 11 42 65 1 0,025 14
46,1 61,7 - 11 42 65 1 0,025 13
49,6 65,4 69,2 1.5 44 71 15 0,03 13
57,4 79,5 - 1,5 46 89 15 0,035 12
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Single row deep groove ball bearings
d 40 - 60 mm

Principal dimensions Basic load ratings Fatigue Speed ratings Mass Designation Dimensions Abutment and fillet Calculation factors
dynamic  static load Reference  Limiting dimensions
limit speed speed
d D B C Co Py d d Dy D, 12 d, D, fa ke fo
- - - mm min max max

mm kN kN r/min kg - mm mm -

40 52 7 4,94 3,45 0,19 26 000 16 000 0,034 61808 40 43,7 48,5 - 03 42 50 03 0,015 14
62 12 13.8 10 0,43 24000 14 000 0,12 61908 46,9 55,1 - 0,6 43,2 58,8 0,6 0,02 16
68 9 13,8 9,15 0,44 22000 14 000 0,13 *16008 49,4 58,6 - 0.3 42 66 0,3 0,02 14
68 15 17,8 11,6 0,49 22000 14 000 0,19 * 6008 49,3 58,8 611 1 44,6 63,4 1 0,025 15
80 18 32,5 19 0,80 18 000 11000 0,37 * 6208 52,6 674 69,8 11 47 73 1 0,025 14
80 18 35,8 20,8 0,88 18 000 11 000 0,34 6208 ETN9 52 68,8 - 11 47 73 1 0,025 13
90 23 423 24 1,02 17 000 11 000 0,63 * 6308 56,1 73,8 717 1,5 49 81 1,5 0,03 13
110 27 63,7 36.5 1,53 14000 9000 1,25 6408 62,8 87 - 2 53 97 2 0,035 12

45 58 7 6,63 6,1 0,26 22000 14 000 0,040 61809 45 49,1 53,9 - 0.3 47 56 03 0,015 17
68 12 14 10,8 0,47 20000 13000 0,14 61909 52,4 60,6 - 0,6 482 64,8 0,6 0,02 16
75 10 16,5 10,8 0,52 20000 12 000 0,17 *16009 55 65,4 - 0,6 48,2 718 0,6 0,02 14
75 16 221 14,6 0,64 20000 12 000 0,25 * 6009 ’ 54,8 653 67,8 1 50,8 69,2 1 0,025 15
85 19 351 21,6 0,92 17 000 11000 0,41 * 6209 57,6 72,4 75,2 11 52 78 1 0,025 14
100 25 55,3 31,5 1,34 15000 9500 0,83 * 6309 62,2 82,7 86,7 1,5 54 91 15 0,03 13
120 29 76,1 45 1,90 13 000 8500 1,55 6409 68,9 95.8 - 2 58 107 2 0,035 12

50 65 7 6,76 6,8 0,285 20000 13000 0,052 61810 50 551 59,9 - 03 52 63 03 0,015 17
72 12 14,6 11,8 0,50 19 000 12000 .1 61910 56,9 65,1 - 0,6 53,2 68,8 0,6 0,02 16
80 10 16,8 11,4 0,56 18 000 11000 0,18 *16010 60 70 - 0,6 53,2 76,8 0,6 0,02 14
80 16 22,9 16 0,71 18000 11000 0,26 * 6010 59.8 703 728 1 54,6 754 1 0,025 15
90 20 371 23,2 0,98 15000 10000 0,46 *6210 62,5 77,4 81,6 11 57 83 1 0,025 14
110 27 65 38 1,6 13000 8500 1,05 * 6310 68,8 91,1 95,2 2 61 99 2 0,03 13
130 31 871 52 2,2 12000 7500 19 6410 75,5 104 - 21 64 116 2 0,035 12

55 72 9 9,04 88 0,38 19000 12000 0,083 61811 55 60,6 66,4 - 0.3 57 70 03 0,015 17
80 13 16,5 14 0,60 17 000 11000 019 61911 63,2 71,8 - 1 59.6 754 1 0,02 16
90 11 20,3 14 0,70 16 000 10000 0,26 *16011 67 78,1 - 0,6 58,2 86,8 0,6 0,02 15 -~
90 18 29,6 21,2 0,90 16 000 10000 0,39 * 6011 : 66,3 78,7 81,5 11 61 84 1 0,025 15
100 21 46,2 2 1,25 14 000 9000 0,61 *6211 69,1 85,8 89,4 1,5 64 91 1,5 0,025 14
120 29 741 45 1,90 12000 8000 1,35 *6311 . 753 99,5 104 2 66 109 2 0,03 13
140 33 99.5 62 2,60 11000 7000 23 6411 81,6 113 - 21 69 126 2 0,035 12

60 78 10 11,9 11,4 0,49 17 000 11 000 0,11 61812 60 65,6 72,4 - 03 62 76 0,3 0,015 17
85 13 16,5 14,3 0,60 16 000 10000 0,20 61912 68,2 76,8 - 1 64,6 80,4 1 0,02 16
95 11 20,8 15 0,74 15000 9500 0,28 *16012 72 83 - 0,6 63,2 91,8 0,6 0,02 14
95 18 30,7 23,2 0,98 15000 9500 0,42 * 6012 713 83,7 86,5 11 66 89 1 0,025 16
110 22 55,3 3 1,53 13000 8000 0,78 *6212 75,5 94,6 98 15 69 101 15 0,025 14
130 31 85,2 52 2,20 11 000 7000 17 * 6312 81,9 108 112 21 72 118 2 0,03 13
150 35 108 69,5 2,90 10000 6300 2,75 6412 88,1 122 - 21 74 136 2 0,035 12

* SKF Explorer bearing
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Single row deep groove ball bearings
d 65-85mm

Principal dimensions Basic load ratings Fatigue Speed ratings Mass Designation
dynamic  static load Reference  Limiting
limit speed speed

d D 3] C Co P,

mm kN kN r/min kg -

65 85 10 12,4 12,7 0,54 16 000 10000 0,13 61813
90 13 17.4 16 0,68 15 000 9500 0,22 61913
100 11 22,5 16,6 083 14000 9000 0,30 *16013
100 18 31.9 25 1,06 14 000 9000 0,44 * 6013
120 23 58.5 40,5 1,73 12 000 7500 0.99 * 6213
140 33 97.5 60 2.5 10000 6700 2,10 *6313
160 37 119 78 315 9500 6000 3,30 6413

70 90 10 12,4 13,2 0,56 15 000 9000 0,14 61814
100 16 238 21,2 09 14 000 8500 0,35 61914
110 13 29,1 25 1,06 13000 8000 0.43 *16014
110 20 39,7 31 1,32 13 000 8000 0,60 * 6014
125 24 63,7 45 19 11000 7000 1,05 * 6214
150 35 111 6 2,75 9 500 6300 2,50 * 6314
180 42 143 104 39 8500 5300 4,85 6414

75 95 10 12,7 143 0,61 14000 8500 015 61815
105 16 24,2 193 0,965 13000 8000 0,37 61915
110 12 28,6 27 114 13000 8000 0,38 16115
115 13 30,2 27 114 12 000 7500 0,46 *16015
115 20 41,6 335 1,43 12000 7500 0.64 * 6015
130 25 68,9 49 2,04 10 000 6700 1.20 * 6215
160 37 119 76,5 3 9000 5600 3,00 * 6315
190 45 153 114 4,15 8000 5000 6,80 6415

80 100 10 13 15 0,64 13000 8000 0,15 61816
110 16 25,1 20,4 1,02 12 000 7500 0,40 61916
125 14 351 31,5 1,32 11000 7000 0,60 * 16016
125 22 49,4 40 1,66 11000 7000 0,85 * 6016
140 26 728 55 2,2 9500 6000 1,40 *6216
170 39 130 86,5 3,25 8500 5300 3,60 * 6316
200 48 163 125 45 7 500 4800 8,00 6416

85 110 13 19,5 208 0,88 12 000 7500 0,27 61817
120 18 31,9 30 1,25 11000 7000 0,55 61917
130 14 35,8 335 1,37 11000 6700 0,63 *16017
130 22 52 43 1,76 11000 6700 0.89 * 6017
150 28 87,1 64 2,5 9000 5600 1.80 * 6217
180 41 140 96,5 3,55 8000 5000 4,25 * 6317
210 52 174 137 4,75 7000 4500 9,50 6417

* SKF Explorer bearing

310 DKE

© 75

Dimensions Abutment and fillet Calculation factors
dimensions

d dyq Dy D, r2 dy D, Ty ke fo
- - ~ min min max max

mm mm -

65 71,6 78,4 - 0,6 68.2 818 0.6 0,015 17
732 81,8 - 1 69,6 85,4 1 ,02 17
76,5 88,4 - 0,6 68,2 96,8 0.6 0,02 16
76,3 88,7 91,5 11 71 94 1 0,025 16
83,3 102 106 15 74 111 15 0,025 15
88,4 116 121 21 77 128 2 0.03 13
94 131 - 21 79 146 2 0,035 12

70 76,6 83,4 ~ 0,6 732 86,8 0.6 0,015 17
79,7 90,3 - 1 74,6 95.4 1 ,02 16
83,3 96,8 - 0,6 73.2 106 0,6 0,02 16
82,9 97.2 99.9 11 76 104 1 0,025 16
871 108 111 15 79 116 15 0,025 15
95 125 130 21 82 138 2 0,03 13
104 146 - 3 86 164 25 0,035 12
81,6 88,4 - 0,6 78,2 91,8 0,6 0,015 17
84,7 95,3 - 1 79,6 100 1 ,02 14
88,3 102 - 0,6 77 108 03 0,02 16
88,3 102 - 0,6 78,2 111 0,6 0,02 16
87,9 102 105 11 81 109 1 0,025 16
921 113 117 15 84 121 15 0,025 15
101 133 138 21 87 148 2 0,03 13
110 154 - 3 91 174 2,5 0,035 12

80 86,6 93,4 - 0,6 83,2 96,8 0,6 0,015 17
89,8 100 102 1 84,6 105 1 0,02 14
953 110 - 06 83,2 121 0,6 0,02 16
94,4 111 114 11 86 119 1 0,025 16
101 122 127 2 91 129 2 0,025 15
108 142 147 21 92 158 2 0,03 13
117 163 - 3 96 184 2,5 0,035 12

85 93,2 102 - 1 89,6 105 1 0,015 17
96,4 109 - 11 91 114 1 0,02 16
100 115 ~ 0,6 88,2 126 0,6 0,02 16
99,4 116 119 11 92 123 1 0,025 16
106 130 134 2 96 139 2 0,025 15
115 151 155 3 99 166 2,5 0,03 13
123 171 - 4 105 190 3 0,035 12

SKFE 1M1




Single row angular contact ball bearings

Load carrying capacity of bearing pairs

The values for basic load ratings and fatigue
load limits provided in the product table apply
to single bearings. For bearing pairs mounted
immediately adjacent to each other the follow-
ing values apply

* basic dynamic load rating for standard bear-
ings in all arrangements and for SKF Explorer
bearings in back-to~back or face-to-face
arrangement

C=1,62x Csingle bearing

¢ basic dynamic load rating for SKF Explorer
bearings in tandem arrangement

C=2x Csingle bearing

» basic static load rating
Co=2x0Co single bearing

» fatigue load limit
Py=2xPy single bearing

Minimum load

In order to provide satisfactory operation,
angular contact ball bearings, like all ball and
roller bearings, must always be subjected to a
given minimum load, particularly if they are to
operate at high speeds or are subjected to high
accelerations or rapid changes in the direction
of load. Under such conditions, the inertia forces
of the balls and cage, and the friction in the
lubricant, have a detrimental influence on the
rolling conditions in the bearing arrangement
and may cause damaging sliding movements
to occur between the balls and raceways.

The requisite minimum load to be applied

to single bearings and bearing pairs arranged
in tandem can be estimated using

2
Fam = k Co [ nd, )

21000 {100 000

and for bearing pairs arranged back-to-back
or face-to-face from

_ vn 2/3 dm 2
F"“‘k'(moo (100]

L4

" 'Table3

Minimum load factors

where i

Fam = minimum axial load, kN

Frm = minimum radial load, kN

Co = basic static load rating of single bearing,
or bearing pair, kN (= product table)

ka = minimum axial load factor according

to table 3

k, = minimum radial load factor according
to table 3

v = oil viscosity at operating temperature,
mm?/s

=

= rotational speed, r/min
dn = bearing mean diameter
=0,5(d + D), mm

When starting up at low temperatures or when
the lubricant is highly viscous, even greater
minimum loads may be required. The weight

of the components supported by the bearing,
together with external forces, generally exceeds
the requisite minimum load. If this is not the
case, the angular contact ball bearing must be
subjected to an additional load. Single bearings
and bearing pairs arranged in tandem can be
axially preloaded by adjusting the inner or outer
rings against each other, or by using springs.

L1 "ol

Equivalent dynamic bearing load

For single bearings and bearings paired in tan-
dem

P=F when F,/F <1,14
P=035F+057F,  whenFy/F>114

When determining the axial force F,, reference
should be made to the section “Determining
axial force for bearings mounted singly or paired
in tandem”.

For bearings mounted in pairs, arranged back-
to-back or face-to-face

P=F+0,55F,
P=057F+093F,

when F,/F. <1,14
when F,/F, > 1,14

F. and F, are the forces acting on the bearing
pair.

Equivalent static bearing load

For single bearings and bearings paired in
tandem

Po=0,5F,+0,26 F,

If Pg < F,, then Pg = F. should be used. When
determining the axial force F, reference should
be made to the section “Determining axial force
for bearings mounted singly or paired in tandem”.

For bearings mounted in pairs, arranged back-
to-back or face-to-face

Po =F,+0,52F,

Fr and F, are the forces acting on the bearing
pair.

SKF

Determining axial force for bearings
mounted singly or paired in tandem

When a radial load is applied, the load is trans-
mitted from one raceway to the other atan
angle to the bearing axis and an internal axial
force will be induced in single row angular
contact ball bearings. This must be considered
when calculating the equivalent bearing loads
for bearing arrangements consisting of two
single bearings and/or bearing pairs arranged
in tandem.

The necessary equations are provided in
table 4, page 416, for the various bearing
arrangements and load cases. The equations
are only valid if the bearings are adjusted
against each other to practically zero clearance,
but without any preload. In the arrangements
shown, bearing A is subjected to a radial load Fs
and bearing B to a radial load F,g. Both F5 and
F,g are always considered positive, even when
they act in the direction opposite to that shown
in the figures. The radial loads act at the pres-
sure centres of the bearings (see dimension a
in the product table).

Variable R

The variable R from table 4 takes into account
the contact conditions inside the bearing. The
values for R can be obtained from diagram 1,
page 417, as a function of the ratio K,/C. K, is
the external axial load acting on the shaft or

on the housing and C is the basic dynamic load
rating of the bearing, which must accommodate
the external axial load. For K, =Ouse R=1.

415




Singte row angular contact ball bearings

Table 4
Axial toadmg of bearmg arrangements mcorpnratmg two single row B or BE design angular contact ball beanngs :
and/or bearmg pairs in tandem i
Bearing arrangement Load case Axial forces‘
Back;go-ba’ck Case 1a . ‘
' . Fu>Fe - Faa=RF Faa=Faa+Ky -
©i K20 :
~Case1b R
 Fa<Fa - Faa=RFR™

) ) Ak;z R“‘:re' FrA)

‘Cas_e dc

" “Faa<Fig
© Ka<R(Fig=Fra)

F > > F.—g
R(FrA‘ FrB)

K< R(Fn; Fo)

416
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Supplementary designations

The designation suffixes used to identify certain
features of SKF single row angular contact ball
bearings are explained in the following.

A 30° contact angle
AC 25° contact angle
B 40° contact angle

CA Bearing for universal matching. Two
bearings arranged back-to-back or
face-to-face will have an axial internal
clearance smaller than Normal (CB)
before mounting

cB Bearing for universal matching. Two
bearings arranged back-to-back or
face-to-face willl have a Normal axial
internal clearance before mounting

cC Bearing for universal matching. Two
bearings arranged back-to-back or
face-to-face will have an axial internal
clearance greater than Normal (CB)
before mounting

DB Two bearings matched back-to-back

DF Two bearings matched face-to-face

DT Two bearings matched in tandem

E Optimized internal design
F Machined window-type steel cage, ball
centred

GA Bearing for universal matching. Two
bearings arranged back-to-back or
face-to-face will have a light preload
before mounting

GB

GC

N1
N2

PH

P5
Pé
Wé4

Bearing for universal matching. Two
bearings arranged back-to-back or
face-to-face will have a moderate
preload before mounting

Bearing for universal matching. Two
bearings arranged back-to-back or
face-to-face will have a heavy preload
before mounting

Pressed window-type steel cage, ball
centred

Machined window-type brass cage, ball
centred, different designs are identified
by a figure, e.g. M1

One locating slot (notch) in the large
outer ring side face

Two locating slots (notches), 180° apart,
in the large outer ring side face
Injection moulded window-type cage
of glass fibre reinforced polyamide 6,6,
ball centred

Injection moulded window-type cage
of glass fibre reinforced polyetherether-
ketone (PEEK), ball centred
Dimensional and running accuracy to
ISO tolerance class 5

Dimensional and running accuracy to
IS0 tolerance class 6

Solid Oil filling

Pressed window-type brass cage, ball
centred

. ‘Diagram 1

17




Single row angular contact ball bearings

d 10-25mm
Principal Basicload ratings  Fatigue  Speed ratings Mass Designations?
dimensions dynamic static foad Refer- Limiting Universally Basic
{imit ence speed matchable design
d 0 B C Co Py speed bearing bearing
mm kN kN r/min kg -
10 30 9 7,02 335 014 30000 30000 0,030 7200 BECBP 7200 BEP
12 32 10 7,61 38 016 26000 26000 0,036 7201 BECBP 7201 BEP
37 12 10,6 5 0,208 24000 24000 0,063 - 7301 BEP
15 35 11 9.5 51 0,216 26000 26000 0,045 * 7202 BECBP -
35 11 8,84 4,8 0,204 24000 24000 0,045 - 7202 BEP
42 13 13 6.7 0,28 20000 20000 0,081 7302 BECBP 7302 BEP
17 40 12 11 5,85 0.25 22000 22000 0,064 * 7203 BECBP -
40 12 10,4 5.5 0,236 20000 20000 0,064 - 7203 BEP
40 12 11,1 6,1 0,26 20000 20000 0,064 - 7203 BEY
40 12 11 5,85 0,25 22000 22000 0,070 * 7203 BECBM -
47 14 15,9 8,3 0.355 19000 19000 0,11 7303 BECBP 7303 BEP
20 47 14 14,3 8,15 0,345 19000 19000 0,11 * 7204 BECBP -
47 14 13,3 7,65 0,325 18000 18000 0,11 - 7204 BEP
47 14 14 83 0,355 18000 18000 0,11 7204 BECBY -
47 14 133 7,65 0,325 18000 19000 011 7204 BECBM -
52 15 19 10 0,425 18000 18000 0,14 * 7304 BECBP -
52 15 17,4 9.5 0.4 16000 16000 0,14 - 7304 BEP
52 15 19 10,4 0,44 16000 16 000 0,15 7304 BECBY 7304 BEY
52 15 19 10 0,425 18000 18000 0,15 * 7304 BECBM -
25 52 15 15,6 10 0,43 17000 17000 0,13 * 7205 BECBP -
52 15 14,8 9.3 0,4 15000 15000 013 - 7205 BEP
52 15 15,6 10,2 0,43 15000 15000 013 7205 BECBY 7205 BEY
52 15 15,6 10 0,43 17000 17000 0,14 * 7205 BECBM -
62 17 26,5 15,3 0,655 15000 15000 0,23 * 7305 BECBP -
62 17 24,2 14 0.6 14000 14000 0,23 - - . 7305 BEP
62 17 26 15,6 0,655 14000 14000 0,24 7305 BECBY 7305 BEY
62 17 26,5 153 0,655 15000 15000 0,24 * 7305BECBM - °
* SKF Explorer bearing
1) For available final variants —> matrix 1 on page 419
420 SRKF

Dimensions Abutment and filtet dimensions

d dy d; 0, n2 34 a dy D, Dy Ta T
- - - min min min max max max max

mm mm

10 183 14,6 22,9 0.6 03 13 14,2 25,8 27,6 0.6 03

12 20,2 16,6 25 0,6 03 14,4 16,2 27,8 29,6 0.6 03
218 17 28,3 1 0.6 16,3 17,6 314 32,8 1 0,6

15 22,7 19 27,8 0.6 0.3 16 19,2 308 32,6 0.6 0.3
22,7 19 27,8 0,6 0.3 16 19.2 308 32,6 0,6 0.3
26 20,7 32,6 1 0,6 18,6 20,6 36,4 378 1 0,6

17 26,3 21,7 31,2 0,6 0,6 18 21,2 35,8 35,8 0.6 0,6
26,3 21,7 31.2 0.6 0,6 18 21,2 35,8 35,8 0,6 0,6
26,3 21,7 31,2 0,6 0,6 18 21,2 358 35,8 0,6 0.6
26,3 21,7 31,2 0,6 0,6 18 212 35,8 358 0,6 0,6
28,7 228 36,2 1 0,6 20,4 22,6 41,4 42,8 1 0,6

20 30,8 25,9 36,5 1 0,6 21 25,6 41,4 42,8 1 0.6
30,8 25.9 36,5 1 0,6 21 25,6 41,4 42,8 1 0,6
308 25,9 36,5 1 0,6 21 25,6 41,4 42,8 1 0,6
308 25,9 36,5 1 0,6 21 25,6 414 42,8 1 0,6
333 26,8 40,4 11 0,6 22,8 27 45 478 1 0,6
33,3 26,8 40,4 11 0,6 22,8 27 45 47,8 1 0,6
333 26,8 40,4 11 0,6 22,8 27 45 478 1 0,6
333 26,8 40,4 11 0.6 22,8 27 45 478 1 0,6

25 36,1 30,9 41,5 1 0,6 23;7 30,6 46,4 47,8 1 0,6
36,1 30,9 41,5 1 0,6 23,7 30,6 46,4 47,8 1 0,6
36,1 30,9 41,5 1 0,6 23,7 30,6 46,4 47,8 1 0,6
36,1 30,9 41,5 1 0,6 23,7 30,6 46,4 478 1 0,6
39.8 324 48,1 1,1 0,6 26,8 32 55 57,8 1 0,6
39.8 32,4 48,1 1,1 0,6 26,8 32 55 57,8 1 0,6
39.8 32,4 48,1 11 0,6 26,8 32 55 57,8 1 0,6
398 32,4 48,1 11 0,6 26,8 32 55 57.8 1 0.6
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Single row angular contact ball bearings
d 30 - 45 mm
B
vl
B K]
D,
Principal Basic load ratings  Fatigue  Speed ratings Mass - Designations? Dimensions Abutment and fillet dimensions
dimensions dynamic static load Refer- Limiting Universally Basic §
limit ence speed matchable design L E
d D B C Co Py speed bearing bearing d dp d> D, re 34 a d, 0, Dy ra T Tk
- -~ - min min min max max max max : L
mm kN kN r/min kg - mm mm i
iR
) H
30 62 16 24 15,6 0,655 14000 14000 0,19 * 7206 BECBP - 30 42,7 36,1 50,1 1 0,6 27,3 35,6 56,4 57.8 1 0,6 : '5
62 16 22,5 14,3 0,61 13000 13000 0,19 - 7206 BEP 42,7 36,1 50,1 1 0,6 273 35,6 56,4 57.8 1 0,6 11
62 16 23,8 15,6 0,655 13000 13000 0,21 7206 BECBY 7206 BEY 42,7 36,1 50,1 1 0,6 27,3 35,6 56,4 578 1 0.6 1L
62 16 24 15,6 0,655 14000 14000 0,21 * 7206 BECBM - 42,7 361 50,1 1 0,6 21,3 356 56,4 578 1 0.6 :
72 19 35,5 21,2 0,9 13000 13000 0,33 * 7306 BECBP - 46,6 37,9 56,5 11 0.6 31 37 65 67,8 1 0,6 1T
72 19 325 19,3 0,815 12000 12000 0,33 - 7306 BEP 46,6 379 56,5 11 0,6 31 37 65 67,8 1 0,6 :
72 19 34,5 21,2 0,9 12000 12000 0,37 7306 BECBY 7306 BEY 46,6 37,9 56,5 11 0,6 31 37 65 67,8 1 0,6 i
72 19 35,5 21,2 0,9 13000 13000 0,37 * 7306 BECBM - 46,6 37,9 56,5 11 0,6 31 37 65 67,8 1 0,6 .
35 72 17 31 20,8 0,88 12000 12000 0,28 * 7207 BECBP - 35 49,7 42 58,3 11 0,6 31 42 65 67.8 1 0,6 1
72 17 291 19 0,815 11000 11000 0,28 - 7207 BEP 49,7 42 58,3 11 0,6 31 42 65 67,8 1 0,6 IR i
72 17 30,7 20,8 0,88 11000 11000 0,30 7207 BECBY 7207 BEY 49,7 42 58,3 1,1 0.6 31 42 65 67,8 1 0,6 H
72 17 31 20,8 0,88 12000 12000 0,30 * 7207 BECBM - 49,7 42 58,3 11 0,6 31 42 65 67,8 1 0,6 N
80 21 415 26,5 1,14 11000 11000 0,45 * 7307 BECBP - 52,8 43,6 63,3 1,5 1 35 44 71 74,4 15 1 ‘
80 21 39 24,5 1,04 10000 10000 0,45 - 7307 BEP 52,8 43,6 63,3 1,5 1 35 44 71 74,4 1,5 1 : I
80 21 39 24,5 1,04 10000 10000 0,49 7307 BECBY 7307 BEY 52,8 43,6 63,3 1.5 1 35 44 71 744 1,5 1 i
80 21 41,5 26,5 1,14 11000 11000 0,49 * 7307 BECBM - 52,8 43,6 633 1,5 1 35 44 71 74,4 1,5 1
40 80 18 36,5 26 11 11000 11000 0,37 * 7208 BECBP - 40 56,3 48,1 65,6 11 0,6 34 47 73 75,8 1 0,6
80 18 34,5 24 1,02 10000 10000 037 - 7208 BEP 56,3 48,1 65,6 11 0,6 34 47 73 75,8 1 0,6
80 18 36,4 26 11 10000 10000 0,38 7208 BECBY 7208 BEY 56,3 48,1 65,6 11 0,6 34 47 73 75,8 1 0,6
80 18 36,5 26 11 11000 11000 0,39 * 7208 BECBM - 56,3 48,1 65,6 11 0,6 34 47 73 75,8 1 0,6 !
80 18 34,5 24 1,02 10000 10000 0,39 - 7208 BEM 56,3 48,1 65,6 11 0,6 34 47 73 75,8 1 0,6 i
90 23 50 32,5 1,37 10000 10000 0.61 * 7308 BECBP - 59.7 49,6 71,6 1,5 1 39 49 81 84,4 15 1 ,
90 23 46,2 30,5 1,13 9000 9000 0,61 - 7308 BEP 59,7 49,6 71,6 1,5 1 39 49 81 84,4 1,5 1 :
90 23 49,4 33,5 1,4 9000 9000 0,64 7308 BECBY 7308 BEY 59,7 49,6 71,6 15 1 39 49 81 84,4 1,5 1 :
90 23 50 32,5 1,37 10000 10000 0,68 * 7308 BECBM - 59,7 49,6 71,6 15 1 39 49 81 84,4 15 1 i
45 85 19 38 28,5 1,22 10000 10000 0,42 * 7209 BECBP - 45 60,9 52,7 70,2 11 0,6 37 52 78 80,8 1 0% !
85 19 35,8 26 112 9000 9000 0,42 - 7209 BEP 60,9 52,7 70,2 11 0,6 37 52 78 80,8 1 0,6
85 19 37,7 28 1,2 9000 9000 0,43 7209 BECBY 7209 BEY 60,9 52,7 70,2 11 0,6 37 52 78 80.8 1 0,6
85 19 38 28,5 1,22 10000 10000 0,44 * 7209 BECBM - 60,9 52,7 70,2 11 0,6 37 52 78 80,8 1 0,6
100 25 61 40,5 1,73 9000 9000 0,82 * 7309 BECBP - 66,5 55,3 79.8 1,5 1 43 54 91 94,4 1,5 1
100 25 55,9 37,5 1,73 8000 8000 0,82 - 7309 BEP 66,5 55,3 79,8 15 1 43 54 91 94,4 1,5 1
100 25 60,5 41,5 1,73 8000 8000 0,86 7309 BECBY 7309 BEY 66,5 55,3 79.8 15 1 43 54 91 94,4 1,5 1
100 25 61 40,5 1,73 9000 9000 0,90 * 7309 BECBM - 66,5 55,3 79.8 1,5 1 43 54 91 94,4 1,5 1 °
* SKF Explorer bearing i
1 For available final variants = matrix 1 on page 419 i
L2 ' = = v




Self-aligning ball bearings

Cages

Depending on the bearing series and size, SKF
self-aligning ball bearings are fitted as standard
with one of the following cages (—> fig. 14)

* aone-piece pressed steel cage, ball centred,
no designation suffix (a)

* atwo-piece pressed steel cage, ball centred,
no designation suffix (b)

* aone-piece (c) or two-piece injection mould-
ed snap-type cage of glass fibre reinforced
polyamide 6,6, ball centred, designation
suffix TN9

* aone-piece (c) or two-piece injection mould-
ed snap-type cage of polyamide 6,6, ball
centred, designation suffix TN :

* aone-piece or two-piece (d) machined brass
cage, ball centred, designation suffix M or
no suffix (large size).

Contact SKF for availability of bearings with
non-standard cages.

Note
Self-aligning ball bearings with polyamide 6,6
cages can be operated at temperatures up to
+120 °C. The lubricants generally used for roll-
ing bearings do not have a detrimental effect on
cage properties, with the exception of a few syn-
thetic oils and greases with a synthetic oil base,
and lubricants containing a high proportion of
EP additives when used at high temperatures.
For bearing arrangements, which are to be
operated at continuously high temperatures or
under arduous conditions, it is recommended to

use bearings with a pressed steel or machined
brass cage.

For detailed information about the tempera-
ture resistance and the applicability of cages,
please refer to the section “Cage materials”,
starting on page 140.

Axial load carrying capacity

The ability of a self-aligning ball bearing
mounted on an adapter sleeve on smooth shafts
without an integral shoulder to carry axial loads,
depends on the friction between the sleeve and
shaft. The permissible axial load can be approxi-
mately determined from

Fap=0,003Bd

where R

Fap = maximum permissible axial load, kN
B =bearing width, mm

d =bearing bore diameter, mm

Minimum load

In order to provide satisfactory operation, self-
aligning ball bearings, like all ball and rolle:r
bearings, must always be subjected to a given
minimum load, particularly if they are to operate
at high speeds or are subjected to high acceler-
ations or rapid changes in the direction of load.
Under such conditions, the inertia forces of the
balls and cage, and the friction in the lubricant,
can have a detrimental influence on the rolling
conditions in the bearing arrangement and may
cause damaging sliding movements to occur
between the balls and raceways.

The requisite minimum load to be applied
to self-aligning ball bearings can be estimated
using

Pm=0,01Co

where

P, = equivalent minimum load, kN

Cy = basic static load rating, kN
(= product tables)

When starting up at low temperatures or when
the lubricant is highly viscous, even greater
minimum loads may be required. The weight

of the components supported by the bearing,
together with external forces, generally exceeds
the requisite minimum load. If this is not the
case, the self-aligning ball bearing must be sub-
jected to an additional radial load, for example,
by increasing belt tension or by similar means.

Equivalent dynamic bearing load

P=F +Y1F,
P=0,65F +Y,F,

when F/F.<e
when F,/F. > e

Values of Y4, Y, and e can be found in the prod-
uct tables.

Equivalent static bearing load

PQ = Fr +Y0 Fa

Values of Yg can be found in the product tables.

SKF

Supplementary designations

The designation suffixes used to identify certain
features of SKF self-aligning ball bearings are
explained in the following.

c3 Radial internal clearance greater than
Normal

E Optimized internal design

K Tapered bore, taper 1:12

M Machined brass cage, ball centred

2RS1 Sheet steel reinforced contact seal of
acrylonitrite-butadiene rubber (NBR) on
both sides of the bearing

TN  Injection moulded snap-type cage of

polyamide 6,6, ball centred

Injection moulded snap-type cage of

glass fibre reinforced polyamide 6,6,

ball centred
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Self-aligning ball bearings
d 5-25mm
DDy +—— d d; d .
Cylindrical bore Tapered bore
Principal Basic load ratings Fatigue  Speed ratings Mass Designations Dimensions Abutment and fillet Calculation factors
dimensions dynamic static load Refer- Limiting Bearing with dimensions
limit ence speed cylindrical tapered
d D B C Co P, speed bore bore d d; Dy f12 d, D, fa e Yi Y, Yo
- - min min  max  max

mm kN kN r/min kg - mm mm -

5 19 6 251 048 0,025 63000 45000 0009  135TN9 - 5 103 154 03 74 166 03 033 19 3 2

6 19 6 2,51 0,48 0,025 70000 45000 0,009 126 TN9 - 6 10,3 154 0,3 8.4 166 03 033 1.9 3 2

7 22 7 2,65 0,56 0,029 63000 40000 0,014 127 TN9 - 7 12,6 176 03 94 196 03 033 1.9 3 2

8 22 7 2,65 0,56 0,029 60000 40000 0,014 108 TN9 - 8 12,6 176 03 104 196 03 033 19 3 2

9 26 8 390 082 0043 60000 38000 0022  129TN9 N 9 148 211 03 114 236 03 033 19 3 2

10 30 9 5,53 1,18 0,061 56000 36000 0,034 1200 ETN9 - 10 16,7 244 06 142 258 06 033 1.9 3 5
30 14 8,06 1,723 0,090 50000 34000 0,047 2200ETN9 - 15,3 243 06 142 258 06 054 115 1.8 13

12 32 10 6,24 143 0072 50000 32000 0040  1201ETN9 - 12 182 264 06 162 278 06 033 19 3 2
32 14 852 190 0098 45000 30000 0053  2201ETN9 - 175 265 06 162 27.8 06 050 125 2 13
37 12 9.36 2,16 0,12 40000 28000 0,067 1301 ETN9 - 20 308 1 176 314 1 035 1.8 2.8 1.8
37 17 11,7 2,70 0,14 38000 28000 0,095 2301 - 18,6 31 1 17,6 31,4 1 0,60 1,05 1.6 11

15 35 11 7.41 1,76 0,09 45000 28000 0,049 1202 ETN9 - 15 21,2 296 0,6 192 308 06 033 1.9 3 2
35 14 8,71 2,04 0,11 38000 26000 0,060 2202ETN9 - 209 302 06 192 308 06 043 15 2.3 1,6
42 13 10,8 2,60 0,14 34000 24000 0,094 1302ETN9 - 239 353 1 206 364 1 031. 2 31 2.2
42 17 11,9 2,90 0,15 32000 24000 0,12 2302 - 232 352 1 206 364 1 0,52 1,2 1.9 13

17 40 12 8,84 2,20 012 38000 24000 0,073 1203 ETN9 - 17 24 336 .06 212 358 06 031 2 31 2.2
40 16 10,6 2,55 0,14 34000 24000 0,088 2203 ETN9 - 238 341 06 212 358 06 043 15 23 16
47 14 12,7 3,40 0,18 28000 20000 0,12 1303 ETN9 - 289 41 1 226 414 1 030 21 3.3 2.2
47 19 14,6 3,55 0,19 ©30000 22000 016 2303 - 258 394 1 226 414 1 052 12 1,9 1.3

20 47 14 12,7 3,4 0,18 32000 20000 0,12 1204 ETN9 1204 EKTN9 20 289 41 1 256 414 1 - 030 21 33 2.2 -
47 18 16,8 415 0,22 28000 20000 0,14 2204 ETN9 - 27.4 41 1 256 414 1 040 1,6 2.4 1.6
52 15 143 4 0.21 26000 18000 0,16 1304ETN9 - 333 456 11 27 45 1 028 22 35 25
52 21 182 4,75 0,24 26000 19000 022 2304 TN - . 288 437 11 27 45 1 052 12 19 13

25 52 15 14,3 4 0,21 28000 18000 0,14 1205ETN9 1205 EKTN9 25 333 456 1 30,6 464 1 028 2.2 35 25
52 18 16.8 44 0,23 26000 18000 0,16 2205 ETN9 2205 EKTN9 32,3 461 1 306 464 1 035 1.8 28 18
62 17 19 5,4 0,28 22000 15000 0,26 1305ETN9 1305 EKTN9 37,8 525 11 32 55 1 028 2.2 35 25
62 24 27 Tl 0,37 22000 16000 0,34 2305ETN9 - 35,5 535 11 32 55 1 044k 1.4 2:2 14
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Self-aligning ball bearings
d 30 -65mm
D Dy —t d d j
Cylindrical bore Tapered bore
Principal Basic load ratings Fatigue  Speed ratings Mass Designations
dimensions dynamic static load Refer-  Limiting Bearing with Dimensions Abutment and fillet Calculation factors
limit ence speed cylindrical tapered dimensions
d D B C Co Py speed bore bore .
d dp Dy ra2 dy 0, [ e Y1 Yz
- - min min max max
mm kN kN r/min kg -
mm mm -
30 62 16 15,6 4,65 0,24 24000 15000 0,22 1206 ETN9 1206 EKTN9
62 20 23,8 6,7 0,35 22000 15000 0,26 2206 ETN9 2206 EKTN9 30 401 53 1 35,6 56,4 1 0,25 2,5 3.9 25
72 19 2,5 6,8 0,36 19000 13000 0,39 1306 ETN9 1306 EKTN9 388 55 1 35,6 56,4 1 0,33 1.9 3 2
72 27 31,2 8,8 0,45 18000 13000 0,50 2306 2306 K 449 60,9 11 37 65 1 0,25 2,5 3,9 2,5
41,7 60,9 11 37 65 1 0,44 1.4 2,2 1,4
35 72 17 19 6 0,31 20000 13000 0,32 1207 ETN9 1207 EKTN9
72 23 30,7 8,8 0,46 18000 12000 0,40 2207 ETN9 2207 EKTN9 35 47 62,3 11 42 65 1 0,23 2,7 4,2 28
80 21 26,5 8,5 0,43 16000 11000 051 1307 ETN9 1307 EKTN9S 45,3 64,2 11 42 65 1 0,31 2 31 2,2
80 31 39,7 11,2 0,59 16000 12000 0,68 2307 ETN9 2307 EKTN9 51,5 69.5 1,5 44 71 15 0,25 2,5 3,9 2,5
46,5 68.4 15 44 71 1.5 0,46 1,35 21 1,4
40 80 18 19.9 6,95 0,36 18000 11000 0,42 1208 ETN9 1208 EKTN9
80 23 319 10 0,51 16000 11000 0,51 2208 ETN9 2208 EKTN9 40 536 68,8 11 47 73 1 0,22 29 4,5 2,8
90 23 338 11,2 0,57 14000 9500 0,68 1308 ETN9 1308 EKTN9 52,4 71,6 11 47 73 1 0,28 2,2 3,5 2,5
90 33 54 16 0,82 14000 10000 0,93 2308 ETN9 2308 EKTN9 61,5 81,5 1,5 49 81 1.5 0,23 2,7 4,2 28
53,7 792 15 49 81 15 040 16 2,4 1,6
45 85 19 22,9 78 0,40 17000 11000 0,47 1209 ETN9 1209 EKTN9
85 23 32,5 10,6 0,54 15000 10000 0,55 2209 ETN9 2209 EKTN9 45 575 73,7 11 52 78 1 0,21 3 4,6 3,2
100 25 39 13,4 0,70 12000 8500 0,96 1309 ETN9 1309 EKTN9 55,3 74,6 11 52 78 1 0,26 2,4 3,7 2,5
100 36 63,7 19,3 1 13000 9000 1,25 2309 ETN9 2309 EKTN9 67,7 89,5 1,5 54 91 1,5 0,23 2,7 4,2 28
601 87,4 15 54 91 1,5 0,33 1,9 3 2
50 90 20 26,5 9.15 0,48 16000 10000 0,53 1210 ETN9 1210 EKTN9
90 23 338 11,2 0,57 14000 9500 0,60 2210 ETN9 2210 EKTN9 50 61,7 79.5 11 57 83 1 0,21 3 4,6 32
110 27 43,6 14 0,72 12000 8000 1,20 1310 ETN9 1310 EKTN9 61,5 81,5 11 57 83 1 0,23 2,7 4,2 28
110 40 63,7 20 1,04 14000 9500 1,65 2310 2310K 70,3 95 2 61 99 2 0,24 2,6 4,1 28
65,8 944 2 61 99 2 0,43 1,5 23 1,6
55 100 21 27.6 10,6 0,54 14000 9000 0,71 1211 ETN9 1211 EKTN9
100 25 39 13,4 0,70 12000 8500 081 2211 ETN9 2211 EKTN9 55 701 88,4 1,5 64 91 1,5 0,19 33 51 3,6
120 29 50,7 18 0,92 11000 7500 1,60 1311 ETN9 1311 EKTN9 67,7 89,5 1,5 64 91 15 0,23 2,7 4,2 2,8
120 43 76,1 24 1,25 11000 7500 2,10 2311 2311K 77,7 104 2 66 109 2 0,23 2,7 4,2 28
72 103 2 66 109 2 040 16 2.4 1,6
60 110 22 31,2 12,2 0,62 12000 8500 0,90 1212 ETN9 1212 EKTN9
110 28 48,8 17 0,88 11000 8000 1,10 2212ETN9 2212 EKTN9 60 78 97.6 15 69 101 15 019 33 51 3,6.
130 31 58,5 22 112 9000 6300 1,95 1312 ETN9 1312 EKTN9 74,5 98,6 15 69 101 15 0,24 2,6 4,1 2,8
130 46 ' 28,5 1,46 9 500 7000 2,60 2312 2312K 91,6 118 21 72 118 2 0,22 2,9 4,5 28
76,9 112 21 72 118 2 033 1,9 3 2
65 120 23 351 14 0,72 11000 7000 115 1213 ETN9 1213 EKTN9
120 31 57,2 20 1,02 10000 7000 1,45 *2213 ETNY 2213 EKTN9 65 853 106 1,5 74 111 1,5 0,18 35 5.4 3,6
140 33 65 25,5 1,25 8500 6000 2,45 1313 ETN9 1313 EKTN9 80,7 107 15 74 111 15 0,24 2,6 41 28
140 48 95,6 325 1,66 9000 6300 3,25 2313 2313K 99 127 21 77 128 2 0,22 2,9 4,5 2,8
855 122 21 77 128 2 037 17 2,6 18
486 S5KF —_—




Single row cylindrical roller bearings
d 15-25mm
I”‘B —— an—
2 [
; - i}
i i -
(i 95
SRR IFa
Ty ‘ -] &
D D L 4 F E F 4 d
|
J r
S 50 N | g
o =
U N NUP N Angle ring
Principal Basic foad ratings Fatigue  Speed ratings Mass - Designations Dimensions Abutment and fillet dimensions f;li;‘:" ngi‘enraiagn Mass  Dimen-
dimensions dynamic static toad Refer-  Limiting Bearing Bearing with Alternative factor 9 !
limit ence speed with standard cage standard d di. Dy FE o r3; sV d. d. dy, 0, O T e K gong
d D B c Co Py speed standard cage designs?) - ~ ' min min min  max min max  max max 1
cage
mm kN kN r/min kg - mm mm - - kg mm
15 - 27,9 193 06 03 1 174 185 21 308 06 03 015 -
15 35 11 125 102 1,22 22000 26000 0,047 NU 202 ECP - ' ) '8 06 0 :
35 1 125 10,22 1,22 22000 26000 0,048 NJ 202 ECP - 219 279 193 06 03 1 185 185 23 308 06 03 015 -
17 - 32 -
17 40 12 17,2 143 1,73 19000 22000 0,068 NU 203 ECP ML 25 32j2 551 8'2 8% % %3" 5% %’ 32'3 8’2 8% 8'1? -
4 12 17,2 143 1,73 19000 22000 0,070 NJ 203 ECP ML 25 324 221 06 03 - 212 - 27 358 06 03 015 -
40 12 17,2 143 1,73 19000 22000 0,073 NUP203ECP ML 25 - 351 06 03 1 212 33 37 376 06 03 015 -
40 12 17,2 143 1,73 19000 22000 0,066 N 203 ECP - o ’ R ' '
- 324 221 06 03 1, . -
40 16 238 216 2,65 19000 22000 0,087 NU 2203 ECP - 25 324 55 % 82 8 3 % ? %Z ¢ 5% 517’ §§-§ 8'2 8‘3 8'58 -
40 16 238 216 2,65 19000 22000 0,093 NJ2203 ECP - 25 324 221 0.6 03 - 212 - 27 358 06 03 02 -
40 16 238 216 2,65 19000 22000 0,097 NUP 2203 ECP - ' o ! ! ' ' '
- 37 21 -
47 14 24,6 204 2,55 15000 20000 012 NU 303 ECP - 277 37 %22 1 8'2 % %%5 33 53 ﬁﬁ % 8’2 8'%? -
47 14 246 204 2,55 15000 20000 0,12 NJ 303 ECP - 27,7 - 402 1 06 1 226 38 42 428 1 06 015 -
47 14 24,6 204 2,55 15000 20000 0,12 N 303 ECP : ' ' ' '
20 - 388 26, . -
20 47 14 251 22 2,75 16000 19000 011 NU 204 ECP ML 29,7 388 522 1‘ 8'2 % 5{-; 2 %?, §§ Z%IZ } 8'2 8'%"5’ -
47 14 251 22 2,75 16000 19000 0,11 NJ 204 ECP ML 297 388 265 1 06 - 256 - 31 414 1 06 015 -
47 14 251 22 275 16000 19000 0,12 NUP 204 ECP ML 297 - 415 1 06 1 256 40 43 428 1 06 015 -
47 14 251 22 2,75 16000 19000 0,11 N 204 ECP - ’ ’ ' ’ ' '
- 388 265 1 06 2 262 25 28 414 1 06 020 -
47 18 297 275 3,45 16000 19000 0,14 NU2204ECP - 2 ' ' ’ '
47 18 29,7 275 3,45 16000 19000 0,14 NJ 2204 ECP - 97 388 265 1 06 2 % 2% 31 @41 06 02 -
312 424 275 11 06 09 242 26 29 45 1 06 0415 HJ 304 E 7
52 15 355 26 3,25 15000 18000 0,15 * NU 304 ECP - 31,2 424 275 11 06 09 27 29 33 45 1 06 015 HJ 381. EE 8'8%7 2 2'2
2 15 35 2 3% 1000 18000 BT AN ECR.  C 312 424 275 11 06 - 27 - 33 45 1 06 015 - ' '
355 6 , . * - 312 - 10 ; ; - -~
52 15 355 26 3,25 15000 18000 0,15 * N 304 ECP - 2 55 11 06 09 27 44 47 478 1 06 015 )
- 424 27 1 06 1, , -
52 21 475 38 4,8 14000 18000 0,21 *NU2304ECP - 312 424 %7 g % % 82 % 3 52 2 %g %g 2?, 1 8‘2 8‘%3 -
52 21 475 38 48 14000 18000 0,22 *NJ230LECP - 312 424 275 11 06 - 27 - 33 45 1 06 029 -
52 21 475 38 4,8 14000 18000 0,23 *NUP 2304 ECP - ' o ' '
25 -
25. 47 12 142 1322 1,4 18000 18000 0,083 NU 1005 - 388 305 06 03 2 2729 32 438 06 03 01 -
347 438 315 1 06 13 292 30 33 464 1 06 1
52 15 286 27 335 14000 16000 0,13 NU205ECP  J,ML 34,7 438 315 1 06 1.3 30 30 36 464 1 06 8’1?, Hi 532 EE 8'8}2 % 2
52 15 286 27 3,35 14000 16000 014 NJ 205 ECP J, ML 34,7 438 315 1 06 - 306 - 36 464 1 06 015 - '
52 15 28,6 27 3,35 14000 16000 0,14 NUP 205 ECP ML 347 - 465 1 06 13 306 45 48 478 1 06 0415 -
52 15 28,6 27 3,35 14000 16000 0,13 N 205 ECP - ) o ' ! ' .
:\SNKF Explorer bearing i of th dard . 1
hen ordering bearings with an alternative standard cage the suffix of the standard cage has to be replaced by the suffix Permissible axial di - L .
of the cage in queation o6, NO 203 ECP becomes NU 503 ECML (for epeed ratings — page 517) ermissible axial displacement from the normal position of one bearing ring in relation to the other
. . ——— SKF 523




Single row cylindrical roller bearings
d 25-30mm
B.
1 _r ;;] EE=EaE
' o
Hamzm
T4
D F dq
NU NJ NUP N Angle ring
Principal Basic load ratings Fatigue  Speed ratings Mass _ Designations ) . Dimensions Abutment and fillet dimensions Calcu-  Angle ring
dimensions dynamic static load Refer- Limiting Bearing Bearing with Alternative lation Designation Mass Dimen-
timit ence speed with standard cage standard factor sions
d D B c Co Py, speed standard cage designs?) d d- Dy FRE ryp ry sY d;,  dy dp,0, 0, o om ke B, B;
cage - ~ min - min min  max min  max max max
mm kN kN r/min kg - mm mm - - kg mm
25 52 18 341 34 4,25 14000 16000 0,16 NU 2205 ECP ML 25 34,7 438 315 1 06 18 292 30 33 46,4 1 0,6 0,2 HJ 2205 4
cont. 52 18 341 3% 4,25 14000 16000 0,17 NJ 2205 ECP ML Bnt307 138 318 1 06 18 30° 30 36 464 1 06 020  HIs0SEc 001 3 €2
52 18 34,1 34 4,25 14000 16000 017 NUP 2205 ECP ML 34,7 438 315 1 06 - 306 - 36 464 1 0.6 0,20 - ' '
62 17 46,5 36,5 4,55 12000 15000 0,24 * NU 305 ECP J, ML 381 507 34 11 11 13 32 32 36 55 1 1 01
62 17 46,5 36,5 4,55 12000 15000 0,24 * NJ 305 ECP J, ML 381 507 34 11 11 13 32 32 40 55 1 1 0'12 nj ggg EE 8853 2 '7/
62 17 465 365 4,55 12000 15000 0,25 *NUP305ECP  J,ML 381 507 34 11 11 - 32 - 40 55 1 1 015 - '
62 17 46,5 36,5 4,55 12000 15 000 0,24 * N 305 ECP - 381 - 54 11 11 13 32 52 56 55 1 1 0,15 -
62 24 64 55 6,95 12000 15000 034 * NU 2305 ECP J, ML 381 50,7 34 11 11 23 32 32 36 55 1 1 25 H
62 24 64 55 6,95 12000 15000 0,35 *NJ 2305 ECP ML 381 50,7 34 11 11 23 32 32 40 55 1 1 8:25 Hj gggg EE 88%2 Il: g
62 24 64 55 6,95 12000 15 000 0,36 *NUP 2305 ECP ML 381 50,7 34 11 11 - 32 - 40 55 1 1 0,25 - '
i 30 55 13 179 173 1,86 14000 15000 012 NU 1006 - 30 - 45,6 365 1 06 21 332 35 38 50,4 1 06 01 -
62 16 44 36,5 4,55 13000 14000 0,20 * NU 206 ECP J,ML 41,2 525 375 1 06 13 342 36 39 56,4 1 0,6 015 H E
62 16 44 36,5 4,55 13000 14000 0,20 *NJ 206 ECP J,ML . 41,2 525 375 1 06 13 356 36 43 56,4 1 0,6 0'.%5 Hj ggg EE 88%2 2 ;
62 16 44 36,5 4,55 13000 14000 0,21 + NUP 206 ECP ML 41,2 525 375 1 06 - 356 - 43 56,4 1 0.6 015 - '
62 16 44 36,5 4,55 13000 14000 0,20 *N 206 ECP - 412 - 555 1 06 13 356 54 57 578 1 06 0415 -
62 20 55 49 6,1 13000 14000 0,26 * NU 2206 ECP J,ML - 525 375 1 06 18 34 36 39 57 1 06 0.2 -
62 20 55 49 61 13000 14000 0,26 *NJ 2206 ECP J, ML 412 525 375 1 06 18 34 36 43 57 1 06 02 -
62 20 55 49 6,1 13000 14000 0,27 *NUP 2206 ECP ML 41,2 525 375 1 06 - 34 - 43 57 1 06 0.2
72 19 58,5 48 6,2 11000 12000 0,36 * NU 366 ECP J,M, ML 45 58,9 405 11 11 14 37 39 42 65 1 015 HJ 306 EC
72 19 58,5 48 6,2 11000 12000 0,36 +NJ 306 ECP J, M, ML 45 58,9 405 11 11 1.4 37 39 47 65 1 ?l 0:15 HJ 386 EC 832% g gg
72 19 58,5 48 6,2 11000 12000 0,38 * NUP 306 ECP J, M, ML 45 589 405 11 11 - 37 - 47 65 1 1 0,15 - ' '
72 19 58,5 48 6,2 11000 12000 0,36 + N 306 ECP - 45 - 625 11 11 14 37 60 64 65 1 1 0,15 - -~
72 27 83 75 9,65 11000 12000 0,53 * NU 2306 ECP ML - 58,9 40,5 11 11 24 37 39 42 65 1 1 0,25 -
| 72 27 83 75 9,65 11000 12000 0,54 *NJ 2306 ECP ML 45 589 40,5 11 11 24 37 39 47 65 1 1 0,25 -
72 27 83 75 9.65 11000 12000 0,55 *NUP 2306 ECP ML 45 589 405 11 11 - 37 - 47 65 1 1 0,25
90 23 60,5 53 6,8 9000 11000 0,75 NU 406 . - 50,5 66,6 45 15 15 1.6 41 43 47 79 1,5 15 015 HJ 406 0,080 7 5
i 90 23 60,5 53 6,8 9000 11000 0,79 -NJ 406 - 50,5 66,6 45 15 15 16 41 43 47 79 1,5 15 015 HJ 406 0:080 7 :HS
i
: * SKF Explorer bearing
;i 1)When ordering bearings with an alternative standard cage the suffix of the standard cage has to be replaced by the suffix 1 .
il of the cage in question, e.g. NU 2205 ECP becomes NU 2205 ECML (for speed ratings — page 517) Permissible axial displacement from the normal position of one bearing ring in relation to the other
A SKF SKF : ) R2R
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Single row cylindrical roller bearings r
d 35-40 mm
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NU NJ NUP N HE
Angle ring it j
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Principal Basic load ratings Fatigue  Speed ratings Mass Designations . ) 1l
dimensions dynamic static load Refer-  Limiting Bearing ~ Bearing with Alternative Dimensions Abutment and filtet dimensions Calcu-  Angle ring e
limit ence speed with standard cage standard lation  Designation Mass Dimen- ;
d D 8 C Co Py speed standard cage designs?! R factor sions E
cage d d Dy FRE rp g sV d, dy dp,D,D, 1 ke By B,
- - min mm min max min max max max
mm kN kN r/min ’ kg -
mm mm - - kg mm !
35 62 14 358 38 455 12000 13000 0,16 NU 1007 ECP -
35 - 545 42 1 06 1 382 41 44 56 1 0,6 01 -
72 17 56 48 6.1 1% 888 :llg 888 8%8 * NU2207 ECP j. m, m:: 81 607 44 11
72 17 56 48 6,1 1 . * NJ 207 ECP , M, , 1 06 13 392 42 46 65 1 0,6 0,15 H
72 17 56 48 61 11000 12000 0,31 * NUP 207 ECP J, M, ML 481 60,7 44 11 06 1,3 42 42 50 65 1 0,6 015 Hj -‘Z’g; EE 883; 11: ;
72 17 56 48 6.1 11000 12000 0,30 * N 207 ECP - 481 607 44 11 06 - 42 - 50 65 1 06 015 - '
481 - 64 11 06 1.3 42 62 66 678 1 0,6 0,15 -
72 23 69,5 63 8,15 11000 12000 0,40 *NU 2207 ECP J, ML -
72 23 69,5 63 8,15 11000 12000 0,41 * NJ 2207 ECP J, ML - 60,7 44 11 06 28 392 42 46 65 1 0,6 0,2 -
72 23 695 63 815 11000 12000 0,42 *NUP 2207 ECP ML 481 607 44 11 06 28 42 42 S0 65 1 06 0.2 -
481 60,7 44 11 06 - 42 - 48 65 1 0,6 0,2 -
8 21 7 & 815 9300 11000 i «NI3OTER I 51 663 462 15
80 21 75 63 8,1 XA * LM, » R S 011 1.2 42 46 48 71 15 1 0,15 HJ
80 21 75 63 815 9500 11 000 0,50 * NUP 307 ECP J, M, ML 51 663 462 15 11 1.2 44 44 53 71 15 1 0,15 HJ gg; Eg gggg 2 gg
80 21 75 63 815 9500 11000 0,48 *N 307 ECP - 51 663 462 15 11 - 4 - 53 71 15 1 015 - ' '
51 - 702 15 11 1.2 44 68 72 73 15 1 0,15 -
80 31 106 98 12,7 9500 11000 0,72 * NU 2307 ECP J
80 31 106 98 12,7 9500 11 000 0,73 * NJ 2307 ECP - - 663 462 15 11 27 42 46 48 71 15 1 0,25 -
80 3 106 98 12,7 9500 11000 0,76 *NUP 2307 ECP - 51 663 462 15 11 27 4k 46 53 71 15 1 025 -
51 663 462 15 11 - ~ 44 - 53 71 15 1 0,25
100 25 76,5 69,5 9 8000 9500 1,00 NU 407 -
100 25 765 695 9 8000 9500 1,05 NJ 407 - - 761 53 15 15 1,7 4 50 55 89 15 15 015 -
59 761 53 1,5 1,5 1,7 46 50 61 89 15 15 015 -
40 68 15 251 26 3 11000 18000 0,23 NU 1008 ML -
40 - 576 47 1 06 24 432 45 49 634 1 0,6 0,1 -
80 18 62 53 6,7 9500 11 000 0,37 * NU 208 ECP J, M, ML
80 18 62 53 6,7 9500 11 000 0,39 * NJ 208 ECP J, M, ML 54 67,9 495 11 11 14 47 48 51 73 1 1 0,15 HJ208EC 0047 5 85
80 18 62 53 6.7 9500 11 000 0,40 * NUP 208 ECP , M, ML 54 67,9 495 11 11 14 47 48 56 73 1 1 0,15 HJ208EC 0047 5 85
80 18 62 53 6,7 9500 11000 0,37 * N 208 ECP - 54 679 495 11 11 - 47 - 56 73 1 1 015 - o '
54 - 715 11 11 14 47 69 73 73 1 1 0,15 -
80 23 81,5 75 9,65 9500 11000 0,49 * NU 2208 ECP J,ML
80 23 81,5 75 9,65 9500 11000 0,50 * NJ 2208 ECP J, ML S4 679 495 11 11 19 47 48 51 73 1 1 0,2 HJ2208EC 0,048 5 9
80 23 815 75 9,65 9500 11000 0,51 *NUP 2208 ECP  J,M 54 679 495 11 11 19 47 48 56 73 1 1 0,2 HJ2208EC 0,048 5 9
54 679 495 11 11 - 47 - 56 73 1 1 0.2 - '
90 53 93 78 10.5 gggg g ggg 8gg * NU 308 EECP J,M, ML 575 756 52 1 .
90 3 93 78 10, X *NJ 308 ECP J, M, ML ' X S 15 14 49 50 54 81 15 15 0,15 HJ 30
90 23 93 78 10,2 8000 9500 0,68 * NUP 308 ECP M, ML 575 756 52 15 15 14 49 50 60 81 15 15 0,5 HJ gog EE 8832 ; ﬂ
90 23 93 78 10,2 8000 9500 0,65 * N 308 ECP - 575 756 52 15 15 - 49 - 60 81 15 15 015 - '
575 - 80 15 15 14 49 78 8 81 15 15 0,15 -
* SKF Explorer bearing

When ordering bearings with an alternative stam:ianliJ c2ag7e ‘E'Eet'llsll.lz?x of thedstandard cage has to be replaced by the suffix
of the cage in question, e.g. NU 207 ECP becomes N ‘or speed ratings —> page 517 .
ge in g 9 P gs —> pag ) YPermissible axial disptacement from the normal position of one bearing ring in relation to the other
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Single row cylindrical roller bearings
d 40 -50 mm
B Bz‘—'
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NU NJ NUP N Angle ring : i
{1
Principal Basic load ratings Fatigue  Speed ratings Mass - Designations Dimensions Abutment and fillet dimensions Calcu- Anglering ) l
dimensions dynamic static load Refer- Limiting Bearing Bearing with Alternative lation  Designation Mass DOimen- |
limit ence speed with standard cage standard factor © sions |
d D B c Co Py speed standard cage designs? d di Dy RE rp oy sV dy dy dp,0, 0, 1, 1 ke B; B, [
cage ~ - min min min  max min  max max max
mm kN kN r/min kg - mm mm - - kg mm
40 90 33 129 120 153 8000 9500 0,94 *NU 2308 ECP J, M, ML 40 - 756 52 15 15 29 49 50 54 81 15 15 0,25 -
cont. 90 33 129 120 153 8000 9500 0,95 *NJ 2308 ECP J, M, ML cont. 57,5 756 52 15 15 29 49 S0 60 81 15 15 0,25 -
90 33 129 120 153 8000 9500 0,98 * NUP 2308 ECP , ML 575 756 52 15 15 - 49 - 60 81 15 15 0,25 -
110 27 968 90 11.6 7000 8500 1,25 NU 408 - - 842 58 2 2 25 53 56 60 97 2 2 0,15 - i
110 27 968 90 116 7000 8500 1,30 NJ 408 - 648 842 58 2 2 25 53 56 67 97 2 2 0,15 -
45 75 16 446 52 6,3 9500 11 000 0.26 NU 1009 ECP - 45 - 653 525 1 06 09 482 51 54 704 1 0,6 01 -
85 19 69,5 64 8,15 9000 9500 0,43 *NU 209 ECP J, M, ML 59 73 545 11 11 1.2 52 53 56 78 1 1 015 HJ209EC 0052 S5 85
85 19 69,5 b4 815 9000 9500 0,44 *NJ 209 ECP J,M, ML 59 73 545 11 11 1.2 52 53 61 78 1 1 0,15 HJ209EC 0052 5 85
85 19 69,5 64 8,15 9000 9500 0,45 * NUP 209 ECP J,M, ML 59 73 545 11 11 - 52 - 61 78 1 1 0,15 -
85 19 69.5 64 815 9000 9500 0,43 * N 209 ECP - 59 - 765 11 11 1.2 52 74 78 78 1 1 015 -
85 23 85 81,5 106 9000 9500 0,52 * NU 2209 ECP J - 73 545 11 11 17 52 53 5 78 1 1 0,2 -
85 23 85 81,5 10,6 9000 9500 0,54 *NJ 2209 ECP J 59 73 545 11 11 17 52 53 56 78 1 1 0,2
85 23 85 81,5 10,6 9000 9500 0,55 *NUP 2209 ECP - 59 73 545 11 11 - 52 - 61 78 1 1 0.2 -
100 25 112 100 129 7500 8500 0,90 *NU 309 ECP J,M, ML 644 838 585 15 15 17 54 56 61 91 15 15 0,15 HJ309EC 011 7 115
100 25 112 100 129 7500 8500 0,92 *NJ 309 ECP J, M, ML 64,4 838 585 15 15 17 54 56 67 91 15 15 0,15 HJ309EC 011 7 115
100 25 112 100 129 7500 8500 0,95 *NUP309ECP  J,ML 64,4 838 585 15 15 - 54 - 67 91 15 15 0,15 -
100 25 112 100 12,9 7500 8500 0,88 *N 309 ECP - 644 - 885 15 15 17 56 8 91 91 15 15 0,15 -
100 36 160 153 20 7500 8500 1,30 * NU 2309 ECP ML - 838 585 15 15 3.2 56 56 61 91 15 15 0,25 -
: 100 36 160 153 20 7500 8500 1,33 *NJ 2309 ECP ML 644 838 585 15 15 3.2 54 56 67 91 15 15 0,25 -
: 100 36 160 153 20 7500 8500 1,36 *NUP 2309 ECP ML 64,4 838 585 15 15 -~ 54 - 67 91 15 15 0,25 -
120 29 106 102 13.4 6700 7500 1,64 NU 409 - 718 922 645 2 2 25 58 62 67 107 2 2 0,15 HJ 409 0418 8 13,5
N 120 29 106 102 13.4 6700 7500 1,67 NJ 409 - 718 922 645 2 2 25 58 62 74 107 2 2 015 HJ 409 018 8 135
) 50 80 16 46,8 56 6.7 9000 9500 0.27 NU 1010 ECP - 50 - 70 575 1 06 1 532 56 60 754 1 06 01 -
- 90 20 735 695 8.8 8500 9000 0.48 *NU 210 ECP J, M, ML 64 78 595 11 11 15 57 57 62 83 1 1 0,15 HJ210EC 0058 5 9
i 90 20 73,5 8 838 8500 9000 0,49 *NJ 210 ECP J,M, ML 64 78 595 11 11 15 57 57 66 8 1 1 0,15 HJ210EC 0058 5 9
i 90 20 73,5 69,5 838 8500 9000 0,51 * NUP 210 ECP , ML 64 78 595 11 11 - 57 - 66 8 1 1 0,15 -
i 90 20 73.5 69,5 838 8500 9000 0,48 *N 210 ECP - 64 - 815 11 11 15 57 79 83 83 1 1 0,15 -
i 1|
| )
‘ * SKF Explorer bearing !
It When ordering bearings with an alternative standard cage the suffix of the standard cage has to be replaced by the suffix 1) . . L X :
L of the cage in question, e.g. NU 2308 ECP becomes NU 2308 ECML (for speed ratings —> page 517) Permissible axial displacement from the normal position of one bearing ring in relation to the other i
A : [l VX = [ oA Vol £E20




Single row tapered roller bearings r

Equivalent dynamic bearing load Table 3

vijalf ding of bearing arrang t
= when a/ <e “intandem
P=F FalF, A

P=0,4F.+YF, whenF,/F.>e

incorporating two single row tapered roller bearings and/or bearing pairs -

Aﬁ-angement . Load case Axial forces
The values of the calculation factors e and Y can . o . . 6 5‘.F R
be found in the product tables. Back-to-back 1a) Fa, Fs Faaz——A Fag =Faa + Ka
Ya © Yg o Ya ) .
. . . K;20
Equivalent static bearing load
Co
Po=0.5F +YoF, n: —
When Py < F,, Pg = F; should be used. The value 4 ) LR
of the c.ﬂculgtlon factor Yg can be found in the /// 1b) :,—': < FV':- cofan=Fat ke
product tables. /. . i
/7 (Fa _F
k205 ({22
Determining axial force for bearings
mounted singly or paired in tandem
When a radial load is applied to a single row
tapered roller bearing, the load is transmitted /// Fa  Fo
from one raceway to the other at an angle to the / ] /. 19 5, <7,
bearing axis and an internal axial force will be — S l lpra
induced in the bearing. This must be considered // e | Fra B K. <05 (_FLe_ h]
when calculating the equivalent bearing loads Z : Yo - Ya
for bearing arrangements consisting of two
single bearings and/or bearing pairs arranged
in tandem.
The necessary equations are provided in ol .
table 3 for the various bearing arrangements " 'Back-to-back S
and load cases. The equations are only valid if ) Fa  Feo LR R L0 Fg
the bearings are adjusted against each other 2a) ey Fan=Fag ek, Fas=—
to practically zero clearance, but without any i ot
preload. In the arrangements shown, bearing K20

Aiis subjected to a radial load F5 and bearing B
to radial load F.g. Values of the loads F,5 and F.g : ;
are always considered positive even when they L 1 Fa  Fg : RIS REAR
act in the direction opposite to that shown in e lFm R A e e
the figures. The radial loads act at the pressure
centres of the bearings (dimension a in the T : . K 20,5 (_!A_ _v’f.r.lz]'
product tables). ST . Yoo Yad oo
In addition an external force K, acts on the g )
shaft (or on the housing). Cases 1c and 2c are
also valid when K, = 0. Values of the factor Y can
be found in the product tables.

* Face-to-face

_
2¢) F , Fe.

—

Ya Ye

Fa_Fas
k<os [(a-12)
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Metric single row tapered roller bearings
d 15-32mm .
Wr
it
HEB
Principat dimensions  Basic load ratings Fatigue Speed ratings Mass Designation Dimension : i tet di i Calculation factors
dynamic static load Refer-  Limiting ) Series to Oimensions flbutmescand fist Eimessicns
limit ence speed IS0 355
d 0 T c Co Py speed (ABMA) i d B C rp ri, a dg dy Dy 0a Dy G G rnn 1 e Y Yo
- min  min max min min max min min min - max max
mm kN kN r/min kg - - mm mm -
15 42 1425 24 20 208 13000 18000 0095  30302J2 2FB 5 277 1311 1 1 9 2 21 36 36 38 2 3 1 1 028 21 12
17 40 1325 19 186 183 13000 18000 0075  30203J2 208 4 34 37 2 2 1 1 035 17 09
47 1525 281 25 275 12000 16000 013 3030312 2F8 v 3. 22 131 8 B2 wDis 12 028 21 11
47 2025 347 335 365 11000 16000 017 32303J2/Q 2F0 307 19 16 1 1 12 2% 023 39 41 43 3 4 1 1 028 21 11
20 42 15 42 27 27 12000 16000 0,097 32004 X/Q 3cC 25 25 36 37 39 2 3 06 06 037 16 09
47 1525 275 28 3 11000 15000 012 ;30204 J2/Q 208 ML P P B IIO¥ 035 17 09
52 16,25 361 325 36 11000 14000 017 0304 J2/Q 2FB 343 15 13 15 15 11 28 27 46 45 47 2 3 15 15 03 2 11
52 22,25 i 455 5 10000 14000 0,23 32304 J2/Q 2FD 345 21 18 15 15 14 27 27 43 45 47 3 4 15 15 03 2 11
2 4 15 251 29 285 11000 15000 010 320/22X 3cc 22 333 15 115 06 06 11 27 27 38 39 41 3 35 06 06 040 15 08
25 47 15 27 325 325 11000 14000 011 32005 X/Q 4CC 30 40 42 44 3 35 06 06 043 14 08
52 16,25 308 335 345 10000 13000 015 30205 J2/Q 3CC s 3‘7’2 }2 %_3,5 2"’ ?’6 %% 3(1] 31 44 46 48 2 3 1 1 037 16 09
52 19,25 358 4k 465 9500 13000 019 32205 8J2/Q 5CD 02 18 15 1 1 16 30 31 41 4 50 3 4 1 1 057 105 06
52 22 473 56 6 10000 13000 0,23 33205/Q 2DE 86 22 18 1 1 14 30 31 43 46 49 4 4 1 1 035 17 09
62 1825 L6 43 475 9000 12000 026 30305 J2 2F8 4 32 54 55 57 2 3 15 15 03 2 11
62 18,25 38 40 4b 7500 11000 0.6 313052 7FB igg g %53’ %g %? %3 gt. 32 47 55 5 3 5 15 15 0.83 072 04
62 2525 605 63 71 8000 12000 0,36 32305 J2 2FD 7 24 20 15 15 15 33 32 52 55 57 3 5 15 15 03 2 11
28 52 16 319 38 4 10000 13000 015 320/28 X/Q 4cC 5 2 3 34 45 46 49 3 4 1 1 043 14 08
58 17,25 38 . 415 44 9000 12000 025 302/28J2 - 2 2(1]'3 }2 i,, i } }3 35 34 50 52 54 2 3 1 1 037 16 09
58 20,25 418 50 55 8500 12000 0,25 322/28 BJ2/Q 50D 439 19 16 1 1 17 33 34 46 52 55 3 4 1 1 057 105 06
30 55 17 358 44 455 9000 12000 0,17 32006 X/Q 4CC 3 6 48 49 52 3 4 1 1 043 14 08
62 17,25 402 44 48 8500 11000 0,23 30206 J2/Q 308 30 ',jz 6 %Z %2 % % i,. 33 _-3;6 53 56 57 2 3 1 1 03716 09
62 2125 501 57 6.3 8500 11000 0,28 32206 J2/Q 30C w2 20 17 1 1 18 37 36 52 5 5 3 4 1 1 037 16 09
62 2125 495 585 655 8000 11000 030 32206 BJ2/QCL7CVA606 5DC 473 20 17 1 1 18 3 3 50 56 60 3 4 1 1 057 105 06
62 25 644 765 85 7500 11000 037 33206/Q 20E 458 25 195 1 1 16 36 36 53 56 59 5 55 1 1 035 17 09
72 2075 561 56 6.4 7500 10000 039 30306 J2/0 2FB 4 W 37 62 65 66 3 45 15 15 031 19 11
72 2075 473 50 5.7 6700 9500 0,39 31306J2/Q 7FB 53'3 }3 iﬁ }é %2 %3 40 37 55 65 68 3 65 15 15 0.83 072 04
72 2875 .765 85 9.65 7000 10000 0,55 32306 2/Q 2FD 187 27 23 15 15 18 39 37 59 65 66 3 55 15 15 031 19 11
32 53 145 27 355 365 9000 12000 0,11 JL 26749 F/710 (L 26700) 3 43 47 47 50 2 3 3 1 033 18 1
58 17 369 k65 48 8500 11000 0,19 320/32%/Q 4CC 2 222 i? %5 2'5 3 ﬁ 32 38 50 52 55 3 4 1 1 046 13 07
618 ) SKF LY 7 = 410




Metric single row tapered roller bearings

d 35-40 mm
T
—C
T
3
e |8
\ "
A
—B8
D d dy dp Dy
[oar{ SRR §
Principal dimensions  Basic load ratings Fatigue Speed ratings Mass . Designation Dimension Dimensions Abutment and fillet dimensions Calculation factors
dynamic static load Refer-  Limiting Series to .
timit ence speed . 1S0 355
d D T o Co Py speed (ABMA) d d B C rna ry a d dy Dy D, Dy G G 1 1 e Y Yo
- min. min max min min max min min MmN max max
mm kN kN r/min kg - - mm mm -
35 62 18 42,9 54 5,85 8500 11000 0,22 32007 X/Q 4CC 35 492 18 14 1 1 15 41 41 54 56 59 4 4 1 1 046 13 07
62 18 37,4 49 52 8000 11000 0,22 32007 J2/Q - 495 18 15 1 1 16 41 41 53 56 59 2 3 1 1 044 135 08
72 18,25 51,2 56 6,1 7000 9500 0,32 30207J2/Q 308 51,8 17 15 1,5 15 15 44 42 62 65 67 3 3 15 15 037 16 09
72 24,25 66 78 8,5 7000 9500 0,43 32207 J2/Q 30C 524 23 19 15 15 17 43 42 61 65 67 3 5 15 15 037 16 09
72 28 84,2 106 11,8 6300 9500 0,56 33207/Q 2DE 53,4 28 22 15 15 18 42 42 61 65 68 5 6 15 15 035 1,7 09
80 22,75 721 73,5 8,3 6700 9000 0,52 30307 J2/Q 2FB 545 21 18 2 15 16 46 44 70 71 76 3 45 2 1,5 031 19 11
80 22,75 61,6 67 78 6000 8500 0,52 31307J2/Q 7FB 59,6 21 15 2 15 25 45 44 62 71 76 3 75 2 1,5 083 0,72 04
80 32,75 95,2 106 12,2 6300 9000 0,73 32307 J2/Q 2FE 54,8 31 25 2 1,5 20 4 44 66 71 74 4 75 2 1,5 031 19 11
80 32,75 93,5 114 13,2 6000 8500 0,80 32307 BJ2/Q SFE ! 593 31 25 2 1,5 24 42 44 61 71 76 4 75 2 15 054 11 06
37 80 32,75 93,5 114 13,2 6000 8500 0,85 32307/37 BJ2/Q : - 37 548 31 25 2 1,5 20 44 44 66 71 7% 4 75 2 1,5 054 11 06
38 63 17 36,9 52 5.4 7500 11000 0,20 JL 69349 A/310/Q L 69300, 38 522 17 135 1,3 13 14 44 44 55 565 60 3 35 1 1 043 14 08
63 17 36,9 52 5.4 7500 11000 0,20 JL 69349 X/310/Q L 69300 522 17 135 23 13 14 44 47 55 565 60 3 35 2 1 043 14 08
63 17 36,9 52 5,4 7500 11000 0,19 JL 69349/310/Q L 69300 522 17 135 36 13 14 44 50 55 565 60 3 35 35 1 043 14 08
63 17 369 52 5.4 7500 11000 0,19 JL 69345 F/310/Q L 69300 522 19 135 3,6 13 14 4 50 55 565 60 3 35 35 1 043 14 08
68 19 52,8 71 7,65 7000 9500 0,28 32008/38 X/Q - 542 19 145 1 1 15 46 44 60 62 65 4 45 1 1 037 16 09
40 68 19 52,8 71 7,65 7000 9500 0,27 32008 X/Q 3CD : 40 542 19 145 1 1 15 46 46 60 62 65 4 45 1 1 037 16 09
68 19 52,8 71 7,65 7000 9500 0,27 32008 XTN9/Q 3CD . 542 19 145 1 1 15 46 L6 60 62 65 4 45 1 1 037 16 09
75 26 79.2 104 114 6700 9000 0,51 33108/Q 2CE : 575 26 205 15 1,5 18 47 47 65 68 71 4 55 15 15 03 1,7 09
80 19,75 61,6 68 7,65 6300 8500 0,42 30208 J2/a \ 3DB 57,5 18 16 15 15 16 49 47 69 73 76 3 35 15 15 037 16 09
80 24,75 748 86,5 9.8 6300 8500 0,53 32208 J2/Q 3DC 584 23 19 1,5 15 19 49 47 68 73 75 3 55 15 15 037 1,6 09
80 32 105 132 15 5600 8500 0,77 33208/QCL7C 2DE 59,7 32 25 15 15 21 47 47 67 73 76 5 7 15 15 035 17 09
85 33 121 150 17.3 6000 9000 0,90 T2EE 040/QVB134 2EE 612 325 28 25 2 22 48 50 70 75 80 5 5 2 2 035 1,7 09
90 25,25 85,8 95 10,8 6000 8000 0,72 30308 J2/Q 2FB 625 23 20 2 15 19 53 49 77 81 82 3 5 2 1,5 035 1,7 09
90 25,25 85 81,5 9,5 5600 7500 0,72 * 31308 J2/QCL7C 7FB 671 23 17 2 15 28 51 49 71 81 8 3 8 2 15 083 072 04
90 3525 117 140 16 5300 8000 1,00 32308J2/Q 2FD 629 33 27 2 15 23 51 49 73 81 82 3 8 2 1,5 035 17 09
* SKF Explorer bearing
620 SKF SKF i 621




Metric single row tapered roller bearings

d 45-50 mm
l!"""
_-' Principal dimensions  Basic load ratings  Fatigue Speed ratings Mass Designation Dimension Dimensions Abutment and fillet dimensions Calculation
; dynamic  static load Refer- Limiténg Series to factors
) limit ence  spee IS0 355
i d D T o Co P, speed ? (ABMA) d dp ] C rp ri a dy dy 0, Di Dy C G 1 1w e Y Yo
3 d min  min max min min max min mmn mn max max
mm kN kN r/min kg - - mm mm -
|
. 45 75 20 583 80 8,8 6300 8500 0,34 32009 X/Q 3CC 45 604 20 15,5 1 1 16 52 51 67 69 72 4 45 1 1 04 15 08
! 80 26 96,5 114 12,9 6700 8000 0,56 *33109/Q 3CE 62,7 26 20,5 15 15 19 52 52 69 73 77 4 55 15 15 037 16 09
85 20,638 70,4 81,5 9.3 6000 8500 0,50 358 X/354 X/Q 355 62,4 21,692 17,462 2 15 16 55 53 76 77 80 3 3 2 1.5 031 19 11
85 20,75 66 76,5 8,65 6000 8000 0,48 30209 J2/Q (308) 63 19 16 15 15 18 54 52 74 78 80 3 45 15 15 04 15 08
85 24,75 91,5 98 11 6300 8000 0,58 * 32209 J2/Q 30C 64 23 19 15 15 20 54 52 73 78 8 3 55 15 15 04 15 08
85 32 108 143 16,3 5300 7500 0,82 33209/Q 3DE 652 32 25 15 15 22 52 52 72 78 81 5 7 1,5 15 0.4 15 08
90 24,75 825 104 12,2 5300 8000 0,65 32210/45 BJ2/QVB0O22 - 685 23 19 15 03 21 58 52 78 87 85 3 55 15 03 06 1 0,6
95 29 89,7 112 12,7 4800 7000 0,92 T7FC 045/HN3QCL7C 7FC 74 26,5 20 25 25 32 54 56 71 83 91 3 9 2 2 088 068 04
95 36 147 186 20,8 5300 8000 1,20 T2ED 045 2ED 685 35 30 25 25 23 55 56 80 83 89 6 6 2 2 033 18 1
100 27,25 108 120 14,3 5300 7000 0,97 30309 J2/Q 2FB 701 25 22 2 15 21 59 53.8 91 92 3 5 2 15 035 1,7 09
100 27,25 106 102 12,5 5000 6700 0,95 * 31309 J2/QCL7C 7FB 747 25 18 2 15 31 57 53 79 91 95 4 9 2 15 083 072 04
100 38,25 140 170 20,4 4800 7000 1,35 32309 J2/Q 2FD 704 36 30 2 15 25 57 53 8 91 93 4 8 2 15 035 1,7 09
100 3825 134 176 20 4800 6700 145 32309 BJ2/QCL7C 5FD 748 36 30 2 15 30 55 53 76 91 9 5 8 2 15 054 11 06
46 75 18 50,1 71 7,65 6300 9500 0,30 LM 50334§/310/0CL7C (LM 503360) 46 604 18 14 23 15 16 53 55 67 675 71 2 4 2 15 0,4 15 08
50 80 20 60,5 88 9.65 6000 8000 0,37 32010 X/Q 3CC 50 656 20 15,5 1 1 18 57 56 72 74 77 4 45 1 1 043 14 08
80 20 60,5 88 9,65 6000 8000 0,37 32010 X/QCL7CVB026 3CC 65,6 20 15,5 3 1 18 57 62 72 74 77 4 45 25 1 043 14. 08
80 24 69,3 102 11,4 6000 8000 0,45 33010/Q 2CE 649 24 19 1 1 17 56 56 72 74 76 4 5 1 1 031 19 11
82 215 721 100 11 6000 8500 0,43 JLM 104948 AA/910 AA/Q (LM 104900 651 215 17 36 12 16 57 62 74 76 78 4 45 34 12 03 2 1,1
85 26 85,8 122 13,4 5600 7500 0,59 33110/Q gCE ) 679 26 20 15 15 20 57 57 74 78 8 4 6 15 15 04 15 08
90 21,75 76,5 91,5 10,4 5600 7500 0,54 30210J2/Q 308 67,9 20 17 15 15 19 58 57 79 83 8 3 45 15 15 043 14 08
90 24,75 825 100 11,4 5600 7500 0,61 32210J2/Q 30C 68,5 23 19 15 15 21 58 57 78 83 85 3 55 15 15 043 14 08
90 28 106 140 16 5300 8000 0,75 JM 205149/110/Q M 205100 68,7 28 23 3 25 20 58 64 78 78 8 5 5 25 2 0,33 1.2 %
90 28 106 140 16 5300 8000 0,75 JM 205149/110 A/Q M 205100 68,7 28 23 3 08 20 58 64 78 85 8 5 5 25 06 033 1,
90 32 114 160 18,3 5000 7000 0,90 33210/Q 3DE 70,7 32 24,5 15 15 23 57 57 77. 83 8 5 75 15 15 04 15 08
100 36 154 200 22,4 5000 7500 1,30 T2ED050/Q 2ED 735 35 30 25 25 25 59 60 84 88 9% 6 6 2 2 035 1,7 09
105 32 108 137 16 4300 6300 1,20 T7FC050/QCL7C 7FC 81 29 22 3 3 36 60 62 78 91 100 4 10 2,5 25 088 068 0,4
110 29,25 143 140 16,6 5300 6300 1,25 *30310J2/Q 2FB 772 27 23 25 2 23 65 60 95 100 102 4 6 2 2 035 1,7 09
110 29,25 122 120 14,3 4500 6000 1,20 * 31310 J2/QCL7C 7FB 815 27 19 25 2 34 62 60 87 100 104 4 10 2 2 083 0,72 0,3
110 42,25 172 212 24 4300 6300 1,80 32310J2/Q 2FD 77,7 40 33 25 2 27 63 60 90 100 102 5 9 2 2 035 17 O,
110 42,25 172 212 24 4300 6300 1,80 32310 TN9 2FD 77,7 40 33 25 2 27 63 60 90 100 102 5 9 2 2 035 17 09
110 42,25 183 216 24,5 4500 6000 1,85 * 32310 8J2/QCL7C 5FD 829 40 33 25 2 34 62 60 83 100 103 5 9 2 2 054 11 06
* SKF Explorer bearing
622 RKF ) akrF 623




Spherical roller bearings

Influence of operating temperature
on bearing material

All SKF spherical roller bearings undergo a
special heat treatment so that they can be oper-
ated at higher temperatures for longer periods,
without the occurrence of inadmissible dimen-
sional changes. For example, a temperature of
+200 °C for 2 500 h, or for short periods at even
higher temperatures, is permitted.

Axial load carrying capacity

Because of their special internal design, SKF
spherical roller bearings are able to accommo-
date heavy axial loads and even purely axial
loads.

Axial load carrying capacity of bearings
mounted on an adapter sleeve

If spherical roller bearings with adapter sleeves
are mounted on smooth shafts with no fixed
abutment, the magnitude of the axial load that
can be supported is determined by the friction
between the shaft and sleeve. Provided the
bearings are correctly mounted, the permissible
axial load can be calculated from

Fup=0,0038d

where .
Fap = maximum permissible axial load, kN
B = bearing width, mm

d = bearing bore diameter, mm

Minimum load

In order to provide satisfactory operation,
spherical roller bearings, like all ball and roller
bearings, must always be subjected to a given
minimum load, particularly if they are to operate
at high speeds or are subjected to high acceler-
ations or rapid changes in the direction of load.
Under such conditions, the inertia forces of the
rollers and cage(s), and the friction in the lubri-
cant, can have a detrimental influence on the
rolling conditions in the bearing arrangement
and may cause damaging sliding movements
to occur between the rollers and raceways.

The requisite minimum load to be applied to
spherical roller bearings can be estimated using

Pm=0,01Cq

708

where

P = equivalent minimum load, kN

Co = basic static load rating, kN
(— product tables)

In some applications it is not possible to reach
or exceed the requisite minimum load. However,
if the bearing is oil lubricated lower minimum
loads are permissible. These loads can be calcu-
lated when n/n; < 0,3 from

P, = 0,003 Cg

and when 0,3 < n/n; < 2 from
Pm=0,003 Co [1 +2 [ 0,3]
r

where
Pm = equivalent minimum load, kN
Co = basic static load rating, kN
(= product tabtes)
n = rotational speed, r/min
n, = reference speed, r/min
(— product tables)

When starting up at low temperatures or when
the lubricant is highly viscous, even greater
minimum loads than P, = 0,01 Co may be
required. The weight of the components sup-
ported by the bearing, together with external
forces, generally exceeds the requisite min-
imum load. If this is not the case, the spherical
roller bearing must be subjected to an additionat
radial load.

NoWear spherical roller bearings have proven
to give reliable operation at very low loads. They
can withstand longer periods of insufficient
lubrication, sudden variations in load and rapid
speed changes (—> page 943).

SKF

Equivalent dynamic bearing load

P=F+Y1F,
P=0,67F+Y5F,

when F/F, <e
when F,/F.> e

The values of the calculation factors e, Y and Y;
can be found in the product tables.

Equivalent static bearing load

Po=Fr+YoF,

The value of the calculation factor Yg can be
found in the product tables.

Supplementary designations

The designation suffixes used to identify certain
features of SKF spherical roller bearings are
explained in the following. The suffixes used to
identify bearing (and cage) design, e.g. CCor E,
are not included here as they are explained in
the section “Standard bearings” on page 696.

c2 Radial internal clearance smaller
than Normal

c3 Radial internal clearance greater
than Normal

C4 Radial internal clearance greater
than C3

c5 Radial internal clearance greater
than C4

cos Heightened running accuracy to
IS0 tolerance class 5

co83 Co8 +C3

084 CO8 + C4

- 2CS Sheet steel reinforced contact seal

of acrylonitrile-butadiene rubber
(NBR) on both sides of the bearing.
Annular groove and three lubrication
holes in the outer ring covered with
a polymer band. Lubricated with an
extreme pressure bearing grease
according to table 1 on page 698
Sheet steel reinforced contact seal
of fluoro rubber (FKM) on both sides
of the bearing. Annular groove and
three lubrication holes in the outer
ring; covered with a polymer band.
Lubricated with a polyurea high-
temperature grease

2Cs2

SKF

2CS5

HA3

K30
PS5

P6

P62
VA405

VA4O6
VES52(E)

VES53(E)
VG114
vas24
VT143
w

w20

W26
w33

W33X

Wé4
w77
W513
235220

Sheet steel reinforced contact seal
of hydrogenated acrylonitrile-buta-
diene rubber (HNBR) on both sides
of the bearing. Otherwise as 2CS2
Case-hardened inner ring

Tapered bore, taper 1:12

Tapered bore, taper 1:30
Dimensional and running accuracy
to ISO tolerance class 5

Dimensional and running accuracy
to ISO tolerance class 6

P6 +C2

Bearings for vibratory applications
with surface hardened cages

VA405 and PTFE-coated bore

Outer ring with three equally spaced
threaded holes in one side face to
accommodate hoisting tackle; the E
indicates that appropriate eye bolts
are supplied with the bearings

As VE552 but with threaded holes

in both side faces

Surface hardened pressed steel cage
Running accuracy better than C08
Grease fill with an extreme pressure
grease according to table 1 on

page 698

Without annular groove and lubrica-
tion holes in outer ring

Three lubrication holes in the outer
ring

Six lubrication holes in the inner ring
Annular groove and three lubrication
holes in the outer ring

Annular groove and six lubrication
holes in the outer ring

Solid Qil filling

Plugged W33 lubrication holes

W26 + W33

Case-hardened inner ring with
helical groove in the bore
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Spherical roller bearings
d 20-70 mm

Cylindrical bore Tapered bore
Principal Basic load ratings Fatigue Speed ratings Mass Designations Dimensions Abutment and Calculation factors
dimensions dynamic static toad Refer-  Limiting “Bearing with fillet dimensions
timit ence speed cylindrical tapered
d D B8 o Co Py speed bore bore d dz D1 b K 12 dy Dy 2 e Yq Y2 Yo
- - min min max max
mm kN kN r/min kg - mm mm _
20 52 18 49 A 475 13000 17000 0,28 *22205/20 E - 20 312 442 37 2 1 25,6 46,4 1 035 19 29 18
25 52 18 49 4h 4,75 13000 17000 0,26 *22205E * 22205 EK 25 312 442 37 2 1 30,6 46,4 1 035 1,9 2,9 18
62 17 414 415 4,55 8500 12000 0,28 21305 CC - 357 507 - - 11 32 55 1 0.30 2.3 34 2.2
30 62 20 64 60 6,4 10000 14000 0,29 * 22206 E *22206 EK 30 375 53 37 2 1 35,6 56,4 1 031 22 33 22
72 19 552 61 6.8 7500 10000 0,41 21306 CC 21306 CCK . 433 588 - - 11 37 65 1 0.27 25 37 25
35 72 23 865 85 9.3 9000 12000 0,45 * 22207 E * 22207 EK 35 445 618 37 2 11 42 65 1 031 22 33 2.2
80 21 656 72 8,15 6700 9500 0,55 21307 CC 21307 CCK 472 656 - - 15 4h 7 15 028 24 36 25
40 80 23 96,5 90 9.8 8000 11000 0,53 *22208 E * 22208 EK 40 491 694 55 3 1,1 47 73 1 0,28 2.4 3,6 2,5
90 23 104 108 11,8 7000 9500 0,75 *21308 E *21308 EK 59.9 798 55 3 15 49 81 1,5 024 28 42 2.8
90 33 150 140 15 6000 8000 1,05 *22308E * 22308 EK 497 743 55 3 15 49 81 1.5 037 1.8 2,7 18
45 85 23 102 98 10,8 7500 10000 0,58 *22209E * 22209 EK 45 544 744 55 3 11 52 78 1 0,26 2,6 39 2.5
100 25 125 127 13,7 6300 8500 0,99 *21309E *21309 EK 653 88 55 3 15 54 91 15 024 28 4,2 238
100 36 183 183 19,6 5300 7000 1,40 *22309E *22309 EK 564 834 55 3 1.5 54 91 15 037 18 2,7 1.8
50 90 23 104 108 11,8 7000 9500 0,63 *22210E *22210 EK 50 599 79 55 3 11 57 83 1 026 28 4,2 28
110 27 156 166 18,6 5600 7500 135 *21310E *21310 EK 71,6 968 55 3 2 61 99 2 024 28 4,2 2,8
110 40 220 22 24 4800 6300 1,90 *22310E *22310 EK 621 919 55 3 2 61 99 2 037 18 2.7 1,8
55 100 25 125 127 13,7 6300 8500 0,84 *22211E * 22211 EK 55 653 88 55 3 15 64 91 15 0,24 28 4,2 2.8
120 29 156 166 18,6 5600 7500 1,70 *21311€ *21311 EK 71,6 9,2 55 3 2 66 109 2 024 2.8 4.2 28
120 43 270 280 30 4300 5600 2,45 *22311E *22311 EK 701 102 55 3 2 66 109 2 0,35 19 2.9 1.8
60 110 28 156 166 18,6 5600 7500 1,15 *22212E * 22212 EK 60 716 965 55 3 15 69 101 1,5 0,24 28 42 28
130 31 212 240 26,5 4800 6300 2,10 *21312 € *21312 EK 878 115 55 3 21 72 118 2 022 3 4,6 28 i
130 46 310 335 36,5 4000 5300 3,10 *22312€ * 22312 EK 7719 110 83 45 21 72 118 2 035 19 29 18 ‘
65 100 35 132 173 20,4 4300 6300 0,95 *24013 CC/W33 * % 24013 CCK30/W33 .. 65 738 873 37 2 11 71 94 1 0,27 2,5 3.7 2,5
120 31 193 216 24 5000 7000 1,55 *22213E * 22213 EK : 776 106 55 3 15 74 111 15 026 28 4,2 2.8
140 33 236 270 29 4300 6000 2,55 *21313E %21313 EK ) 94,7 124 55 3 21 77 128 2 022 3 4,6 2.8
140 48 340 360 38 3800 5000 3,75 *22313E *22313 EK 816 118 83 45 21 77 128 2 035 1.9 2.9 18
70 125 31 208 228 25,5 5000 6700 1,55 *22214 € * 22214 EK 70 83 111 55 3 15 79 116 15 023 29 44 2.8
150 35 285 325 34,5 4000 5600 3,10 *21314 € © %21314 EK 101 133 55 3 21 82 138 2 022 3 46 28
150 51 400 430 45 3400 4500 4,55 *22314 € *22314 EK ) 903 128 83 45 21 82 138 2 033 2 3 2

* SKF Explorer bearing
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Seals

Bearings must be protected by suitable
seals (either single seals or combinations
of seals) against the entry of solid contam-
inants or moisture and tc prevent lubricant
leakage from the bearing position. The effi-
ciency of the sealing arrangement has a
decisive effect on the operational life of a
pearing.

Many factors must be considered when
selecting the best sealing arrangement for
a bearing application, e.g. the type of iubri-
cation (oil or grease), peripheral speed at
the sealing surface, possible misalignment
of the shaft, available space, friction of the
seal and resuitant temperature rise, and
cost.

Two basic types of seal are normally
used for rolling bearings; the more impor-
tant designs are shown on the following
pages.

Non-rubbing seals

The effectiveness of non-rubbing seals de-
pends in principle on the sealing action of
narrow gaps, which may be arranged
axially, radiaily, or axially and radially in
combination. This type of seal has negli-
gible friction and wear and is not easily
damaged. it is particularly suitable for high
speeds and temperatures.

The most simple form of gap-type seal,
which is adequate for machines in dry and
dust-free surroundings, consists of a
smooth gap (a) at the exit of the shaft from
the housing. The sealing efficiency of this
seal can be énhanced for grease lubrica-
tion by machining one or more concentric
grooves in the housing bore at the shaft
exit (b). The grease emerging through the
gap fills the grooves and helps to prevent
the entry of contaminants.

With oil lubrication and horizontal shafts,
helical grooves - right or left-hand depend-
ing on the direction of rotation of the shaft
- can be provided in the shaft or seal bore
(c). These serve to return emerging oil to
the bearing position. It is essential, how-
ever, that the direction of rotation of the
shafts is constant.

Single or multi-stage labyiinths are con-
siderably more efficient than simple gap-
type seals, but are more expensive o

Apﬁlication of bearinns

ings. They are either clamped against the
outer ring (f) or the inner ring and exert a
resilient pressure axially on the other bear-
ing ring.

Combined s=als

Where arduous operating conditions {e.g.
severe contamination or large amounts of
water) place high demands on sealing effi-
ciency, rubbing and non-rubbing seals are
often combined. The ncn-rubbing seals
(labyrinths, flingers etc.) are used in such
cases to protect the rubbing seals from
wear and mechanical damage.

s3]

Seaied and shielded bearings

Simple, space-saving arangements can be
achieved using bearings fitted with seals or
shields at both sides. Bearings with two
seals or shields are supplied filled with the
correct quantity of grease. They arc main-
tenance-free and are primaily used in appli-
cations where other sealing arrangements
are inadequate or where, for space reas-
ons, separate seals cannot be provided.
These "lubricated-for-life” bearings can be
found in the sections "Deep groove ball
bearings”, "Self-aligning ball bearings”,
"Full complement cylindrical roller bear-
ings", "Y-bearing units" and "Track runner
bearings”.

X
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Applicauon of bearings

manufacture. They are chiefly used with
grease lubrication. Their efficiency can be
further improved by periodically supplying
a water-insoluble grease, e.g. a lithium or
calcium base grease (see page 90), via a
duct to the labyrinth passages. The
tongues of the labyrinth seal are arranged
axially (d) for one-piece housings and
radially (e) for split housings. The width of
the axial passages of the labyrinth remains
unchanged when axial displacements of
the shaft occur in operation and can thus
be made very small. If angular misalign-
ment of the shaft with respect to the hous-
ing can occur, labyrinths with inclined
passages (f) are used.

An effective but inexpensive labyrinth
seal can be made using SKF sealing
washers (g). Further details will be found in
the section entitled "Accessories". Sealing
efficiency increases with the number of
washer sets used, or can be improved by
incorporating flocked sealing washers.

Rotating discs (h) are often fitted to the
shaft to e~hance the sealing action of non-
rubbing seals, and flingers (i) are used for
the same purpose with oil lubrication. The
cii from the flinger is collected in a chan-
nel in the housing.seal bore and returned
to the housing through suitable ducts.

v
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Rubbing seals

The action of rubbing seals depends on
the seal exerting a certain pressure, by vir-
tue of its elasticity, at the seal/sealing sur-
face contact. The usefulness of the various
seal designs and the sealing surface qual-
ity required depend on the peripheral
speed.

Felt seals (a) are generally used with
grease lubrication, for example, to seal
plummer blocks. This type of seal is simple
and inexpensive and can be used at peri-
pheral speeds up to 4 m/s and operating
temperatures up to 100 °C. If supplemented
by a simple labyrinth (b) a considerable im-
provement in sealing efficiency can be
achieved. The felt rings or strips should be
soaked in hot oil (about 80 °C) before being
inserted in the housing groove.

Where greater demands are made on
sealing efficiency, particularly with oil lu-
brication, radial lip-type seals are often
used in preference to felt seals. Radial lip-
type seals are ready-to-mount components
with a sealing lip of synthetic rubber or
plastic and usually have a sheet metal cas-
ing. At peripheral speeds above 4 m/s the
sealing surface should be ground and
above 8 m/s the surface should preferably
be hardened or hard chromium plated, and
fine ground or polished. If the main pur-
pose is to prevent lubricant leakage from
the housing, then the lip should face in-
wards (c); to prevent entry of contam-
inants, the seal should be mounted with its
lip facing outwards (d).

The V-ring seal (e) can be used with
grease or oil lubrication. The V-ring has a
rubber body and its sealing lip exerts a
light axial pressure on the sealing surface.
This type of seal is simple to fit and at slow
speeds permits relatively large angular mis-
alignments of the shaft with respect to the
housing. It can also be used for high peri-
pheral speeds if properly located. Its effec-
tiveness owes much to the flinger action of
the rotating ring. With grease Jubrication it
is therefore generally fitted on the outside
of the housing and for oil lubrication on
the inside of the housing.

Resilient W;ﬁhers provide a simple,
cheap and{ i} e-saving seal, especially for
grease-lubrlssiad deep groove ball bear-

L,
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Keys, Gib-head keys

Designation example: Feather key DIN 6885 - A - 12x8x56 — E295
|
Name | | Standard l | Form or Type | IWidth x height x Iengﬂ | Material, e.g. steel I
Designation, Designation,
Illustration Standard range| Standard lllustration Standard range| Standard

from-to from-to

Overview of tapered keys table below

N1:100 g
< 1100

Tapered key DIN 6886 Gib-head DIN 6887
wx h= tapered key
2x2-100x50 | Form A: wx h=
sunk key 4 x4-100 x 50
k3
Form B:
{ driving key

Overview of feather keys page 240
Form A l
i a Feather key DIN 6885 = Woodruff keys | DIN 6888
wx h= < wx h=
2x2-100 x50 |Form A-J L 2.5x3.7-10x16

Tapered keys, Gib-head ta_pered ke_ys cf. DIN 6886 (1967-12) or DIN 6887 (1968-04)

Form A (sunk key) Form B (driving key)

-:‘ N1100 = N1:100
{ {

Gib head tapered key

For shaft over 10 12 17 22 30 38 44 50 58 65 75 85 95
diameter d to 12 17 22 30 38 a4 58 65 75 85 95 | 110
Tapered keys wD10| 4 5 6 8 10 12 14 16 18 20 22 25 28
h 4 5 6 4 8 8 9 10 1 12 14 14 16
Gib-head tapered h, 41 | 51 | 61 | 72 | 82 | 82 | 92 | 102 | 11.2 | 122 | 142 | 142 | 16.2
keys h, 7 8 10 1 12 12 14 16 18 20 22 22 25

Shaft keyway depth 25 3 35 4 5 5 5.5 6 7 7.5 9 9 10
Hub keyway depth t; 1.2 1.7 | 22 | 24 | 24 | 24 | 29 | 34 | 34 | 39 | 44 | 44 | 54

Allow. deviation t;, t; +0.1 +0.2
Key length / from | 10" | 12" | 16 20 25 32 40 45 50 56 63 70 80
to 45 56 70 90 | 110 | 140 | 160 | 180 | 200 | 220 | 250 | 280 | 320

Nominal lengths / 6, 8-20, 22, 25, 28, 32, 40, 45, 50, 56, 63, 70, 80-100, 110, 125, 140, 160-200, 220,
250, 280, 320, 360, 400 mm

Length tolerances Key length /, from-to 6-28 32-80 90-400

Tolerances for Key length -0.2 -0.3 -0.5
Keyway length (sunk key) +0.2 +0.3 +0.5

1 Gib-head key lengths from 14 mm




Feather keys, Woodruff keys

Feather keys (high form) cf. DIN 6885-1 (1968-08)

Form A Form B FormC Form D Form E FormF

{ {
I sl | I b
Tolerances for feather keyways
Shaft keyway width w tight fit P9
normal fit N9
Hub keyway width w tight fit P9
normal fit JS9
Allow. deviation for d; =22 =130 >130
Shaft keyway depth t, +0.1 +0.2 +0.3
Hub keyway depth t, +0.1 +0.2 +0.3
Alllow. deviation for length /| 6-28 32-80 | 90-400
Length key -0.2 -0.3 -0.5
r
tolerances keyway +0.2 +0.3 +0.5
dy over 6 8 10 | 12 17 | 22 | 30 [ 38 | 44 | 50 | 58 | 65 | 75 | 85 | 95 | 110
to 8 10 | 12 7 | 22 | 30 | 38 | 44 | 50 | 58 | 65 | 75 | 8 | 95 | 110 | 130
w 2 3 4 5 6 8 10 12 14 16 18 | 20 | 22 | 25 | 28 | 32
h 2 3 4 5 6 7 8 8 9 10 1" 12 14 14 16 18
th 1.2 | 1.8 | 25 3 35 4 5 5 55 6 7 7.5 9 9 10 1
t 1 14|18 | 23 | 28|33 |33 (33|38 |43 |44 |49 |54 |54 |64 |74
from 6 6 8 10 14 18 | 20 | 28 | 36 | 45 | 50 | 56 | 63 | 70 | 80 | 90
l to 20 | 36 | 45 | 56 | 70 | 90 | 110 | 140 | 160 | 180 | 200 | 220 | 250 | 280 | 320 | 360

Nominal |6, 8, 10, 12, 14, 16, 18, 20, 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 70, 80, 90, 100, 110, 125, 140, 160, 180,
lengths I | 200, 220, 250, 280, 320 mm

= Feather key DIN 6885 - A - 12 x 8 x 56: Form A, b= 12 mm, h=8 mm, [ = 56 mm

Woodruff keys cf. DIN 6888 (1956-08)
Tolerances for Woodruff keyways
Shaft keyway widthw | tight fit P9 (P8)"
normal fit N9 (N8
<4 I | Hub keyway width w | tight fit P9 (P8
=l 3 normal fit J9 (Jg"
Allow. devia. for w| =5 5 6 6 8 10
and h|=<75|>75| s9 | >9 - -
Shaft keyway depth t;| +0.1 | +0.2 | +0.1 | +0.2 | +0.2 | +0.2
Hub keyway depth t,| +0.1 | +0.1 | +0.1 | +0.1 | +0.1 | +0.2
g, over 8 10 12 17 22 30
iito 10 12 17 22 30 38
w h9 |25 3 4 5 6 8 10
h h12 |37|37| 5 |65| 5 |65|75|65(75| 9 [76]| 9 [11| 9 |11 |13 11|13]| 16
d, 1010|1316 |13 |16 |19 |16 | 19 | 22 | 19| 22 | 28 | 22 | 28 | 32 | 28 | 32 | 45
fh 29|25(38|53(35| 5 | 6 |45|55| 7 |51|66|86]|62]82][102]78]98/128
t 1 14 1.7 2.2 2.6 3 34
I~ 97 | 97 [127]157]127]157]188|157|186]21.6|186|216|27.4]216| 27.4]31.4| 27.4]31.4 | 431
= Woodruff key DIN 6888 -6 x 9: w=6 mm, h=9 mm

" Tolerance class for broached keyways
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Basic hole system cf. DIN ISO 286-2 (1990-11)
Limit deviations in um for tolerance classes”
Nominal for for shafts for for shafts
dimension hole Paired with an hole Paired with an H7 hole
range H6 hole results in a results in a
over-to earance, transition, inte clearance transition
mm fit H7 fit fit
h5 i5 | k6 | n5 f7 g6 | h6 | j6 | k6 | m6 | N6
upto 3 +6 0 2 +6| +8 +10 -6| -2 0| +4| +6| +8|+10
0 -4 o 0| +4 0 -16| -8 6| -2 0| +2| +4
3.6 +8 0 +3| +9 +12 -10| 4 0| +6| +9|[+12|+16
0 -5 2| +1 0 -22|-12| -8| -2| +1| +4|+ 8
6-10 +9 0 +4 | +10 +15 -13| -5 0| +7|+10|+15|+19
0 -6 2| +1 0 -28|-14| -9| -2| +1| +6[+10
101 1w |0 a5er2 v18 | 16| 6| of +8|+12[+18|+23
14-18 0 -8 =-3| +1 0 =34 | -17|-11]| =3| +1| +7|+12 {
182 | 8 |sot] «8|es 21 | 20| 7| o +9|+15]+21|+28]
24-30 0 -9 -4 +2 0 -41|-20|-13| 4| +2| +8|+15
N +16 | 0| +6|+18 +25 | 25| -9| 0]+11|+18[+25|+33 |
40-50 0 -1 -5| +2 0 -50|-25|-16| -5 +2| +9|+17 ¢
e +19 0| +6|+21 +30 | -30|-10] of+12]+21]|+30|+39 |
65-80 0 -13 =7 +2 0 60| -29|-19| -7| +2|+11]|+20
e +22 0| +6|+25 +35 | -36|-12 0|+13|+25]+35(+45| 4
100-120 0 =15 -9| +3 0 ~71|-34|-22| -9| +3|+13|+23
120-140 3
140-160 +25 0 | +7|+28 +40 -43| -14 0| +14|+28| +40 | +52 |
0 -18 | -11| +3 0 -83(-39|-25|-11| +3|+15|+27 | it
160-180 ‘
180-200 i
200-225 |+ |0 +7]403 +46 | -50|-15| 0|+16]+33+46|+60
0| =20 [-13] +4 0| -96(-44(-29(-13| +4|+17|+31|
225-250
ki +32 0 +7 | +36 +52 -56 | <17 0| +16 | +36 | +52 | +66 |
280-315 0 -23 | -16| +4 0| -108| 49| -32|-16| +4|+20|+34 :
SIS0 | 0 | +7|+40 +57 | -62|-18| o0|+18[+40|+57|+73 |
355-400 0 -25 | -18| +4 0| -119|-54 | -36| -18| +4| +21|+37 :
i +40 0 +7 | +45 +63 -68 | -20 0| +20 | +45 | +63 | +80
450-500 0 -27 | -20| +5 0| -131|-60| 40| -20| +5|+23|+40
1 The tolerance classes in bold print correspond to row 1 in DIN 7157; their use is preferable.




Basic hole system cf. DIN ISO 286-2 (1990-11)
Limit deviations in um for tolerance classes!
Nominal for for shafts for for shafts
dimension | hoe Paired with an H8 hole hole Paired with an H11 hole
range results in a results in a
over-to clearance nterference clearance
mm @ fit H11 fit
d9 e8 7 h9 al c d9 d11 h9 h11
wpto 3 +14| -20| -14 -6 0 +60| 270 -60| -20| -20 0 0
0| 45| -28| -16| -25 0| -330| -120| 45| -80| -25| -60
3.6 +18| -30| -20| -10 0 +75| =270 -70 -30 -30 0 0
0| 60| -38| -22| -30 0| -345| -145| -60| -105| -30| -75
6-10 +22| 40| -25| -13 0 +90| -280| -80 -40 -40 0 0
0| -76| -47| -28| -36 0| -370{ -170 -76 | -130 -36| -90
10-14
0 +27| -60| -32| -16 0 +110| -290| -95| -50| -50 0 0
14-18 0| -93| -59| -34| 43 0| -400f -205| -93| -160 -43( -110
18-24
o +33| 65| 40| -20 0 +130| -300| -110| -65| -65 0 0
24-30 0o|-117| -73| 41| -52 0| -430| -240| -117| -195 -52 | -130
S04 -310[ 120
+39| -80| -50( -25 0 +160| -470| -280| -80| -80 0 0
40-50 0f-142| -89| -50| -62 J 0| -320f -130| -142| -240 -62 | -160
-480| -290
o ; 340 -140
+46| -100| -60| -30 0 | +190| -530| -330| -100| -100 0 0
65-80 0|-174| -106| -60| -74 0| -360| -150| -174| -290 -74 | -190
-550| -340
E-100 —380| -170
+54 | -120| -72| -36 0 +220| -600| -390 -120| -120 0 0
100-120 0|-207|-126| -71| -87 0| -410{ -180| -207 | -340| -87| -220
-630| -400
120-140 _"‘60710 :42“58
140-160 +63|-145| -85| -43 0 +250 | -520| -210| -145| -145 0 0
0| -245| -148| -83| -100 0| -770| -460| -245| -395| -100 | -250
160-180 ﬁg '23°H
180-200 | o
200228 | 72| -170| -100| 50| of +290 [ —740] —260| <170 -170| 0| ©
0| -285| -172| -96| -115 0|-1030| -550| -285| -460| -115| -290
-820( -280
-2
£25-260 -1110| -570
~-920( -300
go=dR +81| -190 | -110| -56 0 +320 [-1240| —620| -190 | -190 0 0
280-315 0| -320| -191 | -108 | -130 0]-1050( -330| -320| -510| -130| -320
-1370| -650
-1200| -360
$1o-900 +89| -210| -125| -62 0 +360 [ -1560| -720 | -210| -210 0 0
355-400 0| -350| -214| -119 | -140 0|-1350( —400| -350| -570 | -140| -360
-1710| -760
-1500| -440
e -avd. +97 | 230 -135| -68 0 +400 [-1900| -840 | -230| -230 0
450-500 0| -385| -232| -131| -155 0|-1650( 480 | -385| —630| -155 | —400
-2050| -880
1 The tolerance classes in bold print correspond to row 1 in DIN 7157; their use is preferable.
2) DIN 7157 recommends: nominal dimensions up to 24 mm: H8/x8; nominal dimensions over 24 mm: H8/u8.




cf. DIN ISO 286-2 (1990-11)

Limit deviations in um for tolerance classes"

Basic shaft system
Nominal sI::rfts _f°' h.oles
dimension Paired with af'l h5
range shaft results in a
S clear- transition
n ance fit
fit i
He | J6 | M6
0 +6 +2| -2
3
up to - 0 al
0 +8 +5| -1
3-6
-5 0 -3| -9
0 +9 +5| -3
10 | o] 4]
0| +11 +6| 4
10-18
-8 0 -5| -15
0| +13 | +8| 4
18-30
-9 0 -5|-17
= 0| +16 |+10| 4
g -1 o| -6[-20
50-65
0 +19 [ +13| -5
=50 -3 | 0| -6|-24
80-100
0| +22 |+16| -6
—— o| -6|-28
120-140
0| +25 | +18| -8
-160
140 - 16 _18 o 7| 23
160-180
180-200
0| +29 |(+22| -8
200-22
" 2 -20 0 -7|-37
225-250
250-2
i 0| +32 |+25| -9
280-315 | 2| 0] 7|#
15-355
E s 0| +36 |+29|-10
ion: | 0| -7|-46
400-450
0 | +40 | +33|-10
aso-s00 | ~27 RS -7|-60

for holes

Paired with an h6 shaft

resultsin a
clearance transition
fit fit

F8 | G7 | H7 | J7 | K7 | M7 | N7
+20 | +12 | +10| +4 0| -2 4
+6| +2 0| -6|-10(-12|-14
+28 | +16 [ +12| +6| +3 0| 4
+10| +4| 0| 6| -9|-12|-16
+35|+20 | +15| +8| 45 0| 4
+13| +5 0| -7|-10|-15| -19
+43 | +24 | +18 | +10| +6 0| -5
+16| +6 0| -8|-12|-18|-23
+53 | +28 | +21| +12| +6 o -7
+20 | +7 0| -9|-15(-21|-28
+64 | +34 | +25 | +14 | +7 0| -8
+25| +9 0|-11|-18|-25|-33
+76 | +40 | +30 | +18| +9 0| -9
+30 | +10 0(-12|-21|-30| -39
+90 | +47 | +35 | +22 | +10 0| -10
+36 | +12 0|-13|-25|-35| 45
+106 | +54 | +40 | +26 | +12 0|-12
+43 | +14 0|-14|-28| -40 | -52
+122 | +61 | +46 | +30 | +13 0|-14
+50 | +15 0|-16|-33| 46| -60
+137 | +69 | +52 | +36 | +16 0|-14
+56 | +17 0|-16|-36|-52 | -66
+151 | +75 | 457 | +39 | +17 0-16
+62 | +18 0|-18|-40|-57|-73
+165 | +83 | +63 | +43 | +18 0f-17
+68 | +20 0|-20|-45|-63 | -80

" The tolerance classes in bold print correspond to row 1 in DIN 7157; their use is preferable.
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Basic shaft system cf. DIN ISO 286-2 (1990-11)
Limit deviations in um for tolerance classes"
Nominal for for holes for for holes
dimension | shafts Pairing with an h9 shaft shafts Pairing with an
range results in a h11 shaft results in a
over-to
mm clearance fit transition fit clearance fit
@ C11 | D10 E9 F8 H8 |J9JS9?| N9? | P9 A11 | C11 | D10 | H11
bis 3 0 |+120| +60| +39| +20| +14(+125 -4| -6 0| +330| +120| +60| +60
-25 +60| +20| +14| +06 0[|-125| -29| -31 -60| +270| +60| +20 0
3.6 O |+145| +78| +50| +28| +18| +15 0| -12 0| +345| +145| +78| +75
-30 +70| +30| +20| +10 0| -15| -30| -42 -75| +270{ +70| +30 0
6-10 0 | +170| +98| +61| +35| +22| +18 0| -15 0| +370| +170| +98| +90
-36 +80| +40| +25| +13 0| -18| -36| -51 ~90| +280| +80| +40 0
10-18 0O | +205| +120| +75| +43| +27(+215 0} -18 0] +400| +205| +120| +110
-43 +95| +50| +32| +16 0|-215| -43| -61| -110| +290| +95| +50 0
18-30 0 | +240| +149| +92| +53| +33| +26 0| -22 0| +430| +240| +149 | +130
-52 | +110| +65| +40| +20 0| -26| -52| -74| -130| +300| +110| +65 0
30-40 +280 +470| +280
0 |+120| +180 | +112| +64| +39| +31 0| -26 0| +310| +120 | +180 | + 160
40-50 ~62 | +290| +80( +50| +25 0| -31| -62| -88| -160| +480| +290| +80 0
+130 +320| +130
50-65 +330 +530| +330
0 | +140| +220| +134| +76| +46| +37 0| -32 0| +340| +140 | +220 | +190
65-80 ~74 | +340| +100| +60| +30 0| -37| -74|-106( -190| +550| +340| +100 0
+150 +360| +150
80-100 +390 +600| +390
0 | +170| +260 | +159| +90| +54 |+435 0| -37 0| +380| +170 | +260 | +220
100-120 ~87 | +400| +120| +72| +36 0|-435| -87|-124| -220| +630| +400| +120 0
+180 +410| +180
120-140 +450 +710| +450
+200 +460| +200
140-160 0O | +460| +305| +185| +106| +63| +50 0| -43 0| +770| +460 | +305 | +250
~100 | +210( +145| +85| +43 0| -50| -100|-143| -250| +520| +210| +145 0
+480 +820| +480
i +230 +580| +230
+530 +950| +530
-0 +240 +660| +240
200-225 O | +550 | +355| +215| +122| +72|+57,5 0| -50 0|+1030| +550| +355 | +290
~115 | +260| +170| +100| +50 0|-575| -115|-165| -290| +740| +260 | +170 0
+570 +1110| +570
i +280 +820| +280
250-280 +620 +1240| +620
0O | +300| +400| +240| +137| +81| +65 0| -56 0| +920| +300 | +400 | +320
280-315 ~130 | +650| +190| +110| +56 0| -65| -130|-186| -320|+1370| +650 | +190 0
+330 +1050| +330
315-356 +720 +1560| +720
0 | +360 | +440 | +265| +151| +89| +70 0| -62 0 |+1200| +360 | +440 | +360
355-400 ~140 | +760 | +210| +125| +62 0| -70| -140|-202| -360 |+1710| +760 | +210 0
+400 +1350| +400
400-450 +840 +1900| +840
0 | +440| +480| +290 | +165| +97 |+77,5 0| -68 0 [+1500| +440 | +480 | +400
450-500 | ~ 155 | +880 | +230| +135| +68 0|-77,5| -155|-223| -400 |+2050| +880 | +230 0
+480 +1650| +480
1 The tolerance classes in bold print correspond to row 1in DIN 7157; their use is preferable.
2 The tolerance zones J9/JS9, J10/JS10 etc. are all identical in size and are symmetrical to the zero line.
3 Tolerance class N9 may not be used for nominal dimensions < Tmm.
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0 [HET] Loose running fit E
H8/d9 | Clearance allows for loose fit of mating parts. D10/hS 0
e (i.e. spacer sleeves on shafts) A
Free running fit (Medium running fit): Sufficient clearance is FE)
H8/e8 | allowed for ease of assembly. E9/h9 0
(i.e. collar on shaft) =2
Close running fit: Clearance allows for parts to be easily assem-
0‘_— Hg/f7 | bled by hand while maintaining location accuracy. F8/h9 | ]
0 (i.e. plain bearing of shaft) [
Sliding fit - free: Clearance allows accurate location and free
OL H7/f7 | movement, including turning. F8/h6 0 Eee]
0 (i.e. piston valves in cylinders) )
ATl Sliding fit — constrained: Clearance allows better locational )
0 mmm | H7/g6 | accuracy while still allowing sliding or turning movement. G7/h6 | 0—mmm
96 (i.e. transmission gear on shaft) hé
Minimal clearance fit: Allows locational accuracy and hand
0-—- H8/h9 | force assembly without being a snug fit. H8/h9 0-—-
(i.e. spacer sleeves)
Locational clearance fit: Allows snug fit of stationary parts that
0-—- H7/h6 | may be assembled by hand force. H7/h6 0-—-
hé (i.e. punch in punch holder) hé
Transition fits
Locational transition fit - clearance: For accurate location allo-
0 -—— H7/i6 wing more clearance than interference.
j6 (i.e. gears on shafts)
not specified
o6 Locational transition fit — interference: For accurate location
EEE | H7/n6 | where interference is permissible.
ot — (i.e. drill bushing in jigs)
Interference fits
= Locational interference fit: For rigidity and alignment/accurate
252 0 H7/r6 | location without special bore requirements.
0 (i.e. bushings in housings)
= Medium drive fit: For ordinary steel parts or shrink fits of light
AT 6 H7/s6 | sections. Tightest fit possible for cast iron.
0 (i.e. plain bearing bushings)
not specified
[l Force fit: For parts fitting that can withstand high mechanical
H8/u8 | pressing force or shrink fitting.
0-—— (i.e. wheel on axle)
e Extreme force fit: For parts that can only be assembled by stret-
H8/x8 | ching or shrinking.

(i.e. turbine blade on shaft)
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V-helts, Positive drive belts

Design types
Designation Range of dimensions Speed Power
n; 2: renge range Properties,
hVinmm| L?inmm application
Standard for the beits Standard for pulleys | Vinax in M/s |Pimax in kKW
Classic V-belts For higher maximum tensile
4-25 185-19000 strengths, reliable tractive power;
construction equipment, vari-
30 65 able drives for the mining
industry, agricultural machin-
DIN 2217, ISO 4183 ery, conveyors, general
DIN 2215, I1SO 4184 machine construction
Narrow V-belts Good power transmission,
8-18 630-12500 twice the power with the same
width as classic V-belts;
40 70 gearbox manufacturing,

machine tools, HVAC
DIN 2211, ISO 4183

DIN 7753, ISO 4184

Cogged V-belts Low elongation, small pulley

OB 4-25 800-3150 diameter, high temperature
resistance from -30°C to +80°C;
50 70 automotive alternator drives,
transmission design, pumps,
DIN 2211, DIN 2217 HVAC

DIN 2215, DIN 7753

Joined V-belts Insensitive to vibration or
(Power Band) 10-26 | 1250-15000 impact, no twisting of single

‘ "5 belts in the pulleys, absolutely
30 65 uniform force distribution, high
tensile strength, for long dis-
tances between axles;
paper machines

DIN 2211, DIN 2217

V-ribbed belts Large transmission ratios
(ribbed belts) 3-17 600-15000 possible, low vibration running
behavior;

60 20 automotive alternator drives,
compressor drives in

DIN 7867 HVAC, small machines

DIN 7867
Wide V-belts Excellent transverse strength,

6-18 468-2500 very high tensile strength,
flexible;
30 85 speed control gears,
Porceiic machine tools, textile
- DIN 7719 machines, printing machines,
DIN 7719 agricultural machinery

Double V-belts Good power transmission for
(Hexagonal belts) 10-25 2000-6900 drives with several pulleys
and alternating direction of rota-
30 20 tion, 10% less efficiency than
classic V-belts; agricultural
DIN 2217 machinery, textile machines,

DIN 7722, 1SO 5289 general machine building

Positive drive belts Efficiency 7max = 0.98,

0.7-5.0 100-3620 synchronous running, low pre-
stress forces, therefore lower
40-80 0.5-900 | bearing load;

precision machine drives, office
DIN ISO 5294 machine drives, automotive
DIN 7721, DIN ISO 5296 industry, CNC spindle drives

1 Belt height (pages 254, 255) 2) Belt length 3 Transmittable power per belt




Narrow V-belts

Narrow V-belts Narrow V-belt Narrow V-belts,
pulley Designations V-belt pulleys
PR T78al (Rl RN e21 B HIN0000 Belt profile (SO designation codes) | SPZ | SPA | SPB | SPC
w, upper belt width 9.7 | 12.7 | 163 | 22
Wy w, effective width 85 | N 14 | 19
e, . h  belt height 8 0 | 13 | 18
< l h,, distance 2 | 28 |35 | 48
= dmin Minimum allowable effective @ 63 90 | 140 | 224
< i w; upper groove width 9.7 | 127 | 163 | 22
¢ distance from effective @ to outer @| 2 28 | 35 | 48
t minimum allowable groove depth 1 138 | 17.5 | 238
Effective diameter do=d;—-2-¢ I e groove spacing for multi-groove 12 15 19 | 255
pulleys
— Narrow V-beit DIN 7753 — XPZ 710: f  groove spacing from outer edge 8 10 | 125 | 17
Narrow V-belt, cogged profile, 34¢ for effective @ up to 80 | 118 | 190 | 315
reference length 710 mm “ 38 for effective @ over 80 | 118 | 190 | 315
Angle factor ¢, 1 1.02 | 1.05 | 1.08 | 1.12 | 1.16 | 1.22 | 1.28 | 1.37 | 1.47
Wrap angle 180° | 170° | 160° | 150° | 140° [ 130° | 120° | 110° | 100° | 90°
Service factor ¢,
Daily operating time in hours . "
up to 10 from 10 to 16 over 16 Driven machines (examples)
1.0 1.1 1.2 Centrifugal pumps, fans, conveyor belts for light material
1.1 1.2 1.3 Machine tools, presses, sheet metal shearers, printing machines
1.2 1.3 1.4 Grinding gears, piston pumps, textile and paper machines
1.3 1.4 1.5 Stone crushers, mixers, winches, cranes, excavators
Efficiency values for narrow V-belts cf. DIN 7763-2 (1976-04)
Belt profile SPZ SPA SPB SPC
smaller
pulley diin 63 100 180 90 | 160 | 250 140 250 400 224 400 630
- maley Power rating P, in kW per belt
pu“w n' g rated pe
400 035 | 0.79 1.71 0.75 2.04 362 | 1.92 486 | 864 | 5.19 | 1256 | 21.42
700 0.54 1.28 281 1.17 3.30 5.88 | 3.02 7.84 | 13.82 8.13 | 19.79 | 32.37
[950}— 068 | 166+ 3.65 + +48 7.60 | 3.83 | 10.04 | 17.39 | 10.19 | 2452 | 37.37
1450 093 | 2.36 5.19 2.02 6.01 | 1053 | 5.19 | 13.66 | 22.02 | 13.22 | 29.46 | 31.74
2000 117 3.05 6.63 2.49 760 | 12.85 | 6.31 | 16.19 | 22.07 | 14.58 | 25.81 -
2800 1.45 3.90 8.20 | 3.00 924 | 1413 | 7.15 | 16.44 | 9.37 | 11.89 - -
Profile selection for narrow V-belts P power to be transmitted
i Prated  POWer rating per belt
2500 | / N number of belts
? 2000 S $ e‘\% ¢ angle factor
1600 ,;’@ é@ NS c, service factor Number of belts
c O
£ 1250 IS é (§ N_P'C1'Cz
= ¥ /& == AT
= 1000 1 S Frated
» 800
S I { / Example:
© 630} /, N pl
o 500 7 { &;\ - Transmission parameters P= 12 kW Yvith ¢ =112;
L f\,} € = 1.4; dipipy = 160 mm, ng = 950 1/min; B =2, N=?
s 400 7 bé( 1. P.c;=12kW- 1.4 = 16.8 kW
2 315 4 2. From the diagram ng = 950 1/min and
< 250 SPA ARE P. c; = 16.8 KW —» profile SPA
& | | . Fated = 4.27 kW from the table

3
N=P'C1'Cz=12kW'1.12'1.4_44
25 4 63 10 16 25 40 63 100 160 250 4 N="p- e =4
5

. Selected: N =5 belts

calculated power P-c; in kW —e=




Positive drive belts

Positive drive belts (timing belts) cf. DIN 7721-1 (1989-06)
Tooth spacing Tooth size Nominal Positive drive belt width
Single-sided thickness
20° 200 Code p s hy r hg w
T2.5 25 15 0.7 0.2 1.3 - 4 6 10
r T5 5 2.7 1.2 0.4 2.2 6 10 16 25
T10 10 53 25 0.6 45 16 25 32 50
Effective| No. of teeth for |Effective| No. of teeth for |[Effective| No. of teeth for
s lengthV | T25 T5 |lengthV| T5 T10 |length? T10
120 48 - 530 - 53 1010 101
150 - 30 560 112 56 1080 108
160 64 - 610 122 61 1150 115
200 80 40 630 126 63 1210 121
245 98 49 660 - 66 1250 125
270 - 54 700 - 70 1320 132
285 114 - 720 144 72 1390 139
305 - 61 780 156 78 1460 146
330 132 66 840 168 84 1560 156
390 - 78 880 - 88 1610 161
420 168 84 900 180 - 1780 178
455 - 91 920 184 92 1880 188
480 192 96 960 - 96 1960 196
500 200 100 990 198 - 2250 225
Non-standardized tooth forms => | Belt DIN 7721 - 6 T2.5 x 480: w= 6 mm, spacing p = 2.5 mm,
" " effective length = 480 mm, single-sided
The code letter D is added for double-sided positive drive belts.
HT profle  LAHN profile 1 Effective lengths from 100-3620 mm, in custom-made products up to
25000 mm
Timing belt pulleys cf. DIN 7721-2 (1989-06)
Pulley groove dimensions Pulley Pulle‘}'oc;::er @ Pulley Pullego?::er © Pulley Pullezot;g:er @
roo roove
9roovel 1251 15 | TI0 |° 125 15 | T10 |2°°"®| 125 | T5 | T10
10 7.4 | 15.0 - 17 13.0 | 26.2 | 52.2 32 249 | 50.1| 100.0
1 8.2 | 16.6 - 18 13.8 | 27.8 | 55.4 36 28.1 | 56.4| 112.7
12 9.0 [ 18.2 | 36.3 19 146|294 | 586 | 40 |31.3| 62.8| 1254
13 98 (198 | 39.5 20 154 | 310 | 61.8 48 37.7 | 755 150.9
14 10.6 | 21.4 | 42.7 22 17.0 | 34.1 | 68.2 60 47.2 | 94.6| 189.1
15 11.4 | 23.0 | 45.9 25 19.3 1389 | 77.7 72 56.8 |113.7| 227.3
Effective diameter 16 [122|246|49.1| 28 |21.7|437|87.2| 84 |66.3 1329|2655
d=dy+2-a Pulley groove dimensions
Code Groove width w, Groove height hg 2
" Form SE for = 20 grooves Form SE" Form N2 | FormSE? Form N2 5
2) Form N for > 20 grooves
T2.5 1.75 1.83 0.75 1 0.6
Pully dimensions T5 2.96 3.32 1.25 1.95 1
Wi T10 6.02 6.57 26 34 2
g Pulley width
Letter symbols Beltwidth w with flange wy without flange w
4 55 8
T25 6 7.5 10
with pulley flange 19 113 L
e 6 7.5 10
! 10 115 14
L 16 17.5 20
25 265 29
16 18 21
25 27 30
) T10 32 34 37
without pulley flange 50 52 55




Table 17-9 Beit Width a, Thickness b, Minimum Sheave kW Range,
Standard V-Beh Seciions Section mm mm Diameter, mm  One or More Belts
A 12 8.5 75 0.2-7.5
fe—a-—> B 16 i1 135 0.7-18.5
T\ c 22 13 230 175
4\ :
D 30 19 325 37-186
E 38 25 540 75 ond up

Inside Circumferences of A 650, 775, 825, 875, 950, 1050, 1150, 1200, 1275, 1325, 1375, 1425,
I Y] 1500, 1550, 1600, 1650, 1700, 1775, 1875, 1950, 2000, 2125, 2250,
Stondard V Bell 2400, 2625, 2800, 3000, 3200
B 875,950, 1050, 1150, 1200, 1275, 1325, 1375, 1425, 1500, 1550,
1600, 1650, 1700, 1775, 1875, 1950, 2000, 2125, 2250, 2400, 2625,
2800, 3000, 3200, 3275, 3400, 3450, 3950, 4325, 4500, 4875, 5250,
6000, 6750, 7500
C 1275, 1500, 1700, 1875, 2025, 2125, 2250, 2400, 2625, 2800, 3000,
3200, 3400, 3600, 3950, 4050, 4350, 4500, 4875, 5250, 6000, 6750,
7500, 8250, 9000, 9750, 10 500
D 3000, 3200, 3600, 3950, 4050, 4350, 4500, 4875, 5250, 6000, 6750,
7500, 8250, 9000, 9750, 10 500, 12 000, 13 500, 15000, 16 500
E 4500, 4875, 5250, 6000, 6750, 7500, 8250, 9000, 9750, 10 500,
12 000, 13 500, 15000, 16 500
Table 17-11

length Conversion Dimensions {Add the Listed Quantity fo the Inside Circumference
to Obiain Ihe Pitch Length in mm|

Belt section A B C D E

Quantity fo be added 32 45 72 82 112




Table 17-12

Belt Sheave Pitch Belt Speed, m/s
Power (kW] Ratings of Section  Diameter, mm 10 15
Standard V Bels A 65 0.35 0.46 0.40 0.11.
' 45 0.49 0.75 0.84 0.69 0.28
85 0.60 0.98 1.17 1.64 0.84
Q5 0.69 1.16 1.43 1.49 1.28
105 077 1.30 1.64 1.78 1.63
115 0.83 1.41 1.82 201 1.93
125 and up 087 1.51 1.97 2.21 2.16
B 105 0.80 1.18 1.25 094 0.16
115 095 1.48 1.71 1.55 0.92
125 1.07 174 2.09 2.06 1.57
135 1.19 1.95 2.42 2.49 2.10
145 1.28 2.14 2.69 287 2.57
155 1.36 2.31 2.94 3.19 2.98
165 1.43 245 3.16 348 3.34
175 and up 1.50 2.58 3.35 3.74 3.66
C 150 1.37 1.98 2.03 1.40
175 1.85 2.94 3.46 3.31 2.33
200 2.21 3.66 4.54 4.74 412
225 2.49 421 5.38 586 5.51
250 272 4.66 6.05 7.16 6.63
275 2.89 503 6.59 7.46 7:53
300 and up 305 5.33 7.06 8.13 8.28
D 250 3.09 4.57 489 3.80 1.01
275 373 5.84 6.80 6.34 419
300 4.26 691 8.36 8.50 6.85
325 4.7} 7.83 970  10.30 9.10
350 500 8.58 10.89 1179 1104
375 5.42 9.25 11.86  13.13 12.68
400 571 985 1276 1432 1417
425 and vp 5.08 10.37 13.50 1537 15.44
E : 400 6.48 10.44 1306 1350 1141
450 7.40 12.46 15.82 17.16 16.04
500 8.13 1305 1805 2007 1949
550 8.73 15.14 1984 2253 2275
600 9.25 16.11 21.34 2454 2522
650 970 17.01 22.60 26,19  27.38
700 and up 10.00 17.68 2372 2768 29.17
Table 17-13 D-d K,
Angle of Contact C 6, deg w V Flat
Correction Factor K for 000 180 1 00 0.75
VV* and V-Flat Drives 0.10 174.3 0.99 0.76
0.20 166.5 0.97 0.78
0.30 1627 0.96 0.79
0.40 156.9 094 0.80
0.50 1510 093 0.81
0.60 145.1 091 0.83
0.70 139.0 0.89 0.84
0.80 132.8 0.87 0.85
0.90 126.5 0.85 0.85
1.00 1200 0.82 0.82
1.10 113.3 0.80 0.80
1.20 106.3 077 0.77
1.30 989 073 0.73
1.40 Q1.1 0.70 0.70
1.50 82.8 0.65 0.65

*A curvefit for the W column i terms of 0 is
£,=0.143 543 + 0.007 46 86 — 0.000 015 052 67
in the range 90° < @ < 180°.



Table 17-14 Nominal Belt Length, m

Beltlength Correction Length Factor A Belts B Belts C Belts D Belts E Belts

Factor K3 0.85 Upto0.88 Uptwo 1.15 Uplo1.88 Upto3.2
0.90 0.95-1.15 1215 2.03-24 3.6-4.05 Upto4.88
0.95 1.2-1.38 1.55-1.88 2.63-3.0 4.33-5.25 52560
1.00 1.5-1.88 195-2.43 3.2-3.95 6.0 6.75-7.5
1.05 1.95-2.25 2.63-30 405-4.88 6.75-8.25 825975
1.10 2.4-28 3.2-3.6 52560 9.0-10.5 10.5-12.0
1.15 30cndup 39545 67575 12.0 13.5-15.0
1.20 488ondup 8.25ondup 13.50ndup 16.5

*Muliply the rated power per belt by this foctor ta obtain the conected power.

Table 17-15 Source of Power
Suggested Service Normal Torque  High or Nonuniform
Factors Ky for VBelt riven Machinery Characteristic Torque
Crives Uniform 100 1.2 1.1t0 1.3
Light shock 1.1t0 1.3 1.2t01.4
Medium shock 1.2t01.4 140016
Heavy shock . 13101.5 1.5101.8
Table 17-16 Belt Section K, K.
Some V-Belt Parameters* A 25 0.561
B 65.0 0.965
C ' . 180 1.716
D 642 3.498
E 1226 5.041
3v 26 0.425
5V 124 1.217
8v 546 3.288

Table 17-17 10° 10 10° 10° 10 10'° Minimum
Durability Parameters for Belt Force Peaks Force Peaks Sheave
Some V-Belt Sections Section K b K b Diameter, mm
Source: M. E. Spotts, Design A 2999 11.089 75

of Mochine Elements, 6th ed.

Prentice Hall, Englewood 8 5309 10.926 125
Cliffs, NJ., 1985. c 9069 11173 215
D 18726 11.105 325
E 26791 11.100 540
3V 3240 12.464 4726 10.153 66
5V 7360 12.593 10 653 10.283 177

8V 16189 12.629 23376 10.319 312
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ter i calculating a center distance
: pmvplon should be made’ for moving the centers | \
wn by the'; u.s wa.lu«s in Table 10, to. permlt in-

Table 9. Groove Dimensions and Tolerances for
Multiple V-belt Sheaves
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Add .oor inch for each additional inch of pitch diam :ter above 60.0 inches.
For standard key and keyway dimensions, see pages 87: and 873.

O
HORSEPOWER X SERVICE FACTOR
Chart for Selection of V-Belt for Given Drive

SROINE FHARGFCOTNERS . e*va mthout " Also shown in Table 1o isthe .
: s —w tand&!dF cqnter d!stmoe (plus values) ‘for which “
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on. } n and Take-up of Muitiple V-belts \
; ; Minimum Anawanee Belaw (=)and B! '._};
REER- N Y ,\ Above (+) Standard Center sttanoe A
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| - Lengths . A B SEL b
: PETRRIRY TR L E T B PP B
i Pitch Diameter ‘26@\‘§ s S ) e S IR SR
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gg| - Range : 2 158 0195, ey v (—2,43%¢
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Al3.0 330 to 420 —2,46.
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Tk |- a6t07 ‘qanf. -
B ':5'! ‘Over'] A } o4 Alldsmenswns in inches. ‘
_ - - - ® For this belt size and lengths 1.5 per cent of belt length dbove stat
: 7.0t0'7.99 | - : b B IO distance forstretch and wear. | ir
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“| & | Overizo 1,508} 3 L35 21
12.0,t0 12.99 o I & {1513 " § - : :
D|13.0| 13.0 to 17.0- | 36° 1.271} 1.050 [.300| 16 | % x s.u 1.465 |.715 | 134 [1M4e | !
| Overi7.0 | 38° |1.283 ¥ x A
T T 74
£ 18.0to24.0 | 36° |1.527 ¥ 1.816
E zx.f: Ovicaio | 38° 1-542} 1.300 |.400| 134 |1}6 1.849} 1.745 |.845 | 2Me [184e ' /'( ,
All dimensions in inches except groove angles are in degrees P4 /r/
1 Summation of the deviations-| from S for all grooves in any one sheave sha.ll not 75
exceed =-0.063 inch. = ya
2 Tolerances for W: for A and B‘belts are =005 inch; for C and D belts, 3=.007 inch; // c -
and for E belt, = .c10 inch. 7 Ve
3 Tolerances for E: for A belts are, 4.070, —.000 inch; for B and C belts, +.150,
—.000 inch; and for D and E belts, +4.250, —.c inch. [ D J
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pitcn diameter. Add .oor inch for each additional inch of pitch diamete= above / // : / i
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Side Wobble and Runout: oot inch ver inch of pitch diameter up to 20 inches. Add 100 L
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Selection of Multiple V-Belts. — The chart on page 955 which appears in
Engineering Standards for Multiple V-Belt Drives enables a V-belt of appropriate
cross-section to be selected for a given drive if the revolutions per minute of the
small sheave, the transmitted horscpower of the driving unit, and the service factor
are known. The selection procedure is as follows:

1. Multiply the horsepower to be transmitted by the drive by the proper service
factor (Table 11) to obtain the “design horsepower.”

2. Enter the chart at the rpm of the small sheave and proceed horizontally to
a point in vertical line with the design horsepower.

3. If this point falls in the area marked A, then an A size belt is required or,

Table 11. Service Factors for Multiple V-belt Applications

Electric Motors
A.C. D.C.
. Syn- Single
Squirrel Cage chronous | Phase
-
Appucations 3 gg 3 o ®
o |oul o8 & o | g g5
5,58 2|85l 5[ 2|%g 3le |=%
eyledl E128 = | Els8 5|28 |55
5|5 E| & (=R 3 | & a5 | % |8e|dg
EelEg|l 2|52 B |2 (32| 8| 2 |85|23
B o o= iy Q3 s =
z3|z8| & |28| z | & |&&| S | & |O=|a0
Service Factors
Agitators —
Paddle-Propeller
7 Lo 111 ARG IERRER zolx0|x2]|.. . . ot vews vse Jesss
Semi-Liquid......... 1.2 (1.0 1.4 |12 3 EN . o o
Brick and Clay
Machinery
Auger Machines...... 1.2 | 1.4 | 1.4 - s lesec b Bl I seecl A0
De-Airing Machines. 1.2 | 1.4 | 7.4 % . WS R I o) .| 2.0
MW b &l B % Gliad Ve Vi | wea]'2i0
5 12338 | x5 % P ot [ere o vo 1 e
S X2 X6 [ g i s oo | oo e o | see
. 1.2 1.4 (1.4 . ‘e .e “ee .o e “se
. |12 | 1.6]|1.4 ve oot |omns e o P~
sl xa ). x4 |54 i o fove o § saed wan
3.3 . . odlie 1.2 | .0 . 5 "
L2112 x.4 [ ix.ql] v Ise S 5 A
o 8 B B .| 1.4 1.4 o hiliXi2 | X2 .
Reciprocating —
3or MoreCyl......| 1.2 | 1.2 | ... | 1.4 | 1.4 3 = o B 3 &
2ot 2 Ovl..icaiban g XA | see IS | X8 3 Puss .| z.2 " o
Conveyors
Apron........cccnne %0 i oY ) (PR v (el P I 1 ] 1.6
Belt(Ore,Coal,Sand)| ... | 2.2 | 2.4 | oo | cos ] 0ee | oee | oee | 2.2 .| 1.4
Belt(Light Package).| ... [ 1.0 | 2.X | coo | eou | oee | «0n o] 20 « | T2
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Table 11. (Continued). Service Factors for Multiple V-Belt Applications
Electric Motors
A.C. D.C.
2 Syn- Single
Squirrel Cage chronous | Phase
Applicati E
DNRNS L 3 5 o ¥
T |oul o !8 ol o |& b g5
= = O a3 S s o a
o O + o © o g L~} u""
cgled El2Bl e | Elsd 5| 2|8 |85
95|98 6 |eR| | & (28| G| S |2ag
HIHENEHIE R I B
23|28\ & |88 2 | & |28 8 | 4 |S2|35
Service Factors
Oven. i st wes BEE PEEN G Sonn] Bea ] ova o | X0 fious a2
[ ST CL son: NEB LI BW A0 vas lf - s o | eon |26 | aase] @8
Bucket., sovevies FRLS 1 5 of b &f | (OO A o N TR o o7 ) e B A )
- PR S oo FEAT E6T i5 Feah | vow § oox 1.4 ... |16
Plight, .ioosesesivdoss vos RO LB Tl Soal] dan . von .| 1.6 .| 1.8
Blevator.....svisasss 95 b & Wl B2 o4 3 PR o 2 RS o | X4 | ciin)2.6
Crushing Machinery
Jaw Crushers........ . 54 | X6 [ X4 | in] oee vi | oss pasish®ig %6
Gyratory Crushers...| . 4|26 5.4 | 2.4 26 coe | uif s x| 1.6
Cone Crushers....... . B 5 S & 1 [ PR BAG) - .|1.6]|16
Crushing Rolls. ..... Ol b G W S 19 S % pieost wPra - e .|r4|16
Ball-Pebble and..... sve LEA TTE 138 | g ] B0 ) ss | ose fovi ] g ] X0
Tube Mills......... 1.4 | 1.6 |1.4|1.4 o] esa « Poss P E4TPEIG
Fan and Blowers
Centrifugal.......... > 57 3 (R 5 5774 [NPCRR R [JER MR 6 27 7% T
Propeller......... 24 1 2:0: 160 eabi] BOLL oo Jroms BRG] oos ] son
Induced Draft... T2 B A Ligis haso, b ane tliove] kil 23a ) a0
Positive Blowers. 1.6 o 12:0°1:3:6:], 210§ co0 [ ova Fage |svs.l soe
Exhausters.... 1.2 [ ) T e o [rese T oo ] B8
Line Shafts............ 1.4 1.4 |1.4|20|5.4|1.4|1.4]|2.4(26
Machine Tools
Grinders. ..... E8 [ on | vus ] Tl ] son | oos PEE [ EOTES T BBT . os
Boring Mills. b o ESPR T I6 & 4l WSS ol BT Rroe W o o I 0 Bl e
Lathes......... sl B0 vma] vve | BB ifsown .|to|x0|10]|10]...
Milling Machines....| 1.2 o] awe | DAL wie oo oo R X2 s
Screw Machines.....| 1.0 o ] s ] 0] wis Io|ro0fro|1o|...
Cam Cutters.. I.0 I S |6 2 T TR L e FEQ B0 o
Planers.... B G Lava b B Foves I.2 | 1.0 | X.2 | . X3 | e
Shapers.... I.0 e e X0k des 1.0/1.0|10| 10| ...
Drill Press..... 1.0 . L0} 0o rolxol.xel1.0] ...
Drop Hamumers.. 20 | . 10| ...|... |T0ol 10| 10|10 =
> 20 BN Eh] en bess [ T2 T3] 2.0 ] X0 .
sea R I RO T oo Placa | s §ova | i | 247 1.0
sver, LEAEC L T4 aca ) vue Lissaibmne }iss 1.4 | 1.6
woo |- T4 1 T6 1 T4 ] cce ] oo o [ononlk shathiAll 1.0
PR e ov o I8 & O [ & 5 WPy eSS 15 e W W
v e PO TG TR TR S Pt AP I SSPhed T e6
Tumbling Barrels....| ... | 1.6 [ 1.6 | 1.4 | ... | ... (e PR RN B 2 B




similarly, a B, C, D, or E sxze be]t. For e:ample, fora sheave :otatmg at
1750 rpm and a dcslgn horsepower of 5, a 5izé A belt would'

If this point falls near the line of separation; between: v

. 5 P
31t ikl Elecmllqtm : 5
S e el il
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Applications S o y %Q
e g lEll gl lEel . LR | EE
» DT ¥ B B = i
EREleL s sal 5] 8 ga‘é-
= F’E 48 ] R8s -g g
gl5el Elg %‘.é 8 58825
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s used.
ol belt smareas, thcm

both sizes may be considered as ‘suitable for usé: --For example, 2 dmgmhompowet e

of 40 to'be transmitted atasmallshuvgspeedd&oowpmwouldullfoi’amulhple ) g

drive of either C or D size V—belts.

Horsepower Rating for Multiple’ V-Belts. The' follovimg formula and aqcom-{
panying table of constants may be used to deta'imne thegenqa.l horsepbwet rating’ .

ofa.smngbelt.

where, X, ¥, andZa:econstants as‘gwenm

factors for length (see Table 12) and arc- “of: contact (see Table 13).

S = beltspeedmthousandso“eetperhmute. 'rmsufoundbymefomul&”

\/ 5§ =3 x P.D. (ifches) i RP.M.

12 X 1000 .

d, = equivalent diameter of small - sheeve w}m:h is equaI to‘bltch d.lamcta @,
inches) multiplied by small diameter iﬁctor (Table r4) ~This prov:ds ratings that -
small and :

compensate for the flexi ; ive. - The
maximum value o d.tobeusedmthcfomulau.siorAbeth,yfoerelts.
C belts; 17 for D belts; md:SforEde Sy ar —

~(4)-"

“cco panynﬂgume,np.-the' 3
recommended horsepower which must be! muluphed by the aﬂpmpmte correction. -
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Factors X, Y, and Z for Use in Formula 4

Regular Quality Belts I Premium Quality Belts
8 Belt Cross Section \
Q
gla]s]c]p]|E P W R

Values of X, Y, and Z to be Used in H.P. Formula :

X | 1.945| 3.434 | 6.372 | 13.616 | 19.914 | 2.684 | 4.737 | 8.792 | 18.788 | 24.478
¥ | 3.801 | 9.830 |26.948 | 93.899 {177.74 | 5.326 |13.962 |38.819 |137.70 [263.04
Z . | 0.0136] 0.0234| 0.0416| 0.0848| 0.1222| 0.0136| 0.0234| 0.0416| ©.0848| o0.1222

Ezxample: Find the horsepower capacity of a standard quality A6o size V-belt for
a drive in which the pitch diameter of the small sheave is 3 inches and that of the
large, g inches.

The small sheave is to rotate at 1750 R.P.M.

1. Find center distance C (Formula 3, page 952)

b+ Vb* — 32(D — a3
16

C=

where b = 4L —6.28 (D +4d)
L = 61.3 inches (Table 3)
b =4 X 61.3 — 6.28(9 + 3) = 169.8

169.8 + V/169.8% — 32(9 — 3) Ry Ve

Cx 16
2. Find arc of contact, 4 (Formula 5, page 960)
— ° 28 °
A = 18° _M = 180° _Q_S)GO; = 163°
(4 21.0

3. Find correction factors

Length correction factor = 0.98 (Table 12)

Arc of contact correction factor = 0.96 (Table 13)

Small diameter factor (Speed ratio =9 + 3 = 3) = 1.14 (Table 14)
4. Compute belt speed in thousands of feet per minute:

3.14 X P.D. X RP.M. _3.14 X3 X 1750
12 X 1000 12 X 1000
5. Compute equivalent diameter of small sheave
de =3 X 1.14 = 3.42 inches
6. Compute belt H.P. using Formula 4:

S= =1.38

H.P. =1.9455% — 3——'?‘15 — .01365%
= 1.945 X 1.38'9 — gfon: X138 .0136 X 1.38?

3-42
= 1.945 X 1.34 — 1.535 — .034 = 1.04
7. Apply length and arc of contact correction factors to get horsepower capacity:
1.04 X 0.98 X 0.96 = 0.98 H.P.

8. Divide horsepower capacity into horsepower to be transmitted to obtain
number of belts required for drive.
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Table 12. Length Correction Factors kl.

Belt Cross Section Belt Cross Section
Standard Standard
Length A B (o] Length A I B I (o] | D I E
Designation Designation

Correction Factor Correction Factor
26 0.82| o 97 X023} csus
31 0.84 .4 108 I.X 1.04 | 0.94
33 0.86 | .... 112 X.II | 1.05 | 0.95
35 0.87 | 0.8t 120 1.13 | 1.07 | 0.97 | 0.86
a8 0.88 | 0.83 128 I.14 | x.08 | 0.98 | 0.87
42 0.90 | 0.85 136 1.09 | 0.09 | ....
46 0.9z | 0.87 144 I.II | 1.00 { 0.90
48 0.93 | 0.88 | .... 158 1.13 | 1.02 |0.92
51 0.94 | 0.89 | 0.80 162 .... | I.03 | 0.92
53 0.95 [ 0.90 | .... 17 1.15 | 1.04 | 0.63
55 0,06 | 0.0 | .... 180 wees. | X.I6 | T.05 | 0.94 | 0.9T
60 0.98 | 0.02 | 0.82 193 veeo | 1.18 | T.07 | 0.96 | 0.02
62 0.99 | 0.93 | .... 210 weee | .70 [ X.08 | 0.06 | 0.94
64 0.99 | 0.93 240 1.22 | 1.1I | I.00 ; 0.96
66 1.00 | 0.94 270 1.25 | I.14 | 1.03 | 0.99
68 1.00 | 0.95 | 0.85 300 vee. | 1.27 | 1.16 | 1,05 | 1.0
7 1.0I | 0.95 | .... 330 vessr ] «ouel Pi3:3931 10074 .03
75 1.02 | 0.07 | 0.87 360 I.21 | T.09 | T.0§
78 1.03 |0.98 | .... 390 1.23 | 1.11 | 1.07
8o .04 | vooe ~ 420 1.24 | 1.12 | 1.09
81 ve. | 0.98 | 0.89 480 1.16 | 1.12
83 wwre: [HOZ00 50 ne 540 .18 | 1.14
85 1.05 | ©0.99 | 0.90 600 I1.20 | 1.17
90 1.06 | 1.00 | 0.01 660 1.23 | 1.19
96 1.08|....]0.02

] Arc of Contact. — The arc of contact made by the V-belt on the small sheave
is of importance when computing the horsepower rating of a V-belt for a given
drive. This may be found by the formula:

(D - d)6o0®

C (s)

Arc of Contact (degrees) = 180° —

where D, d and C are as noted above. = Correction factors, for various arcs of contact,
used in finding horsepower capacities of mutiple V-belt drives (see example under
Horsepower Rating for Multiple V-Belts) are given in Table 13.

Table 13. Arc of Contact Correction Factors k sl

Type of Drive Type of Drive
Arc of Contact Arc of Contact
on VtoV |V toFlat® on VtoV |V toFiat*
Small Sheave Small Sheave
Correction Factor Correction Factor
180: 1.00 .75 130° .86 .86
17070 .98 77 120° .82 .82
1607 .95 .80 110° .78 .78
150 .92 .82 100° .14 .74
140 -89 -84 90° -69 -69
* A V-Flat drive is one using a small sheave and a larger diameter flat pulley.
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Table 14. Small Diameter Factors ko(

Speed Ratio Small || goeed Ratio| pomell Speed Ratio Small

Diameter Diameter Diameter
BEe Factor Range Factor nge Factor
1.000-1.019 1.00 1.110-1.142 1.05 1.341-1.429 1.10
1,020-1,032 1.0I 1.143-1.178 1.06 1.430-1.562 1.1
1.033-1.055 1.02 1.179-1.222 1.07 1.563-1.814 1.12
1.056~1.081 1.03 1.223-1.274 1.08 1.815-2.948 1.13
1.082-1.109 1.04 1.275-1.340 1.09 2.949and over 1.14

Speed of Operation. — V-belts operate most efficiently at speeds of about
4500 feet per minute. For belt speeds of scoo feet per minute and more the sheave
should be both statically and dynamically balanced. Special design and materials
may also be called for and the manufacturer should be consulted. Equivalent belt
speed for given sheave pitch diameter and revolutions per minute can be found in
Table 3 in Flat Leather Belt section.

Use of Idlers. — According to the B. F. Goodrich Company, the most successful
drives are those where an idler is not necessary and where proper tension can be
had by adjusting the position of either the driver unit or the driven unit. Where
these units are not adjustable, a grooved idler can be used on the inside of the drive.
Such an idler should have a diameter larger than the recommended minimum sheave
diameter for the belt cross section. If the idler has the smallest diameter on the
drive, the idler diameter should be used in determining the horsepower per belt.

_The drive should be designed taking into account the smallest arc of contact whether

it be on the driver or on the driven sheaves.

Some fixed-center drives do not leave enough space for a grooved idler inside and
for these there is no choice but to install a flat back bend idler. Such idlers are not
recommended because they are inefficient and cause trouble. The belts have a
tendency to turn over; the belt life is reduced from 20 to so per cent; and often a
second (grooved) idler must be added to the drive ahead of the flat idler to make
it workable. Where a flat back bend idler is used, the belt life will be improved if
in the design computations an additional o.2 service factor (see Table 1 1) is employed.

Quarter-turn Drives. — V-belt quarter-turn drives are used to transmit power
from a horizontal shaft to a vertical shaft or vice versa. According to the Engineer-
ing Standards for Multiple V-Belt Drives, certain precautions must be taken in
sctting up this type of drive: (a) Direction of rotation must be such that the tight
side of the drive is on the bottom; (b) The axis of the vertical shaft should lie in a
plane perpendicular to the horizontal shaft, and intersecting it at the center of the

Table 15. *‘Y” Dimensions for Quarter-turn Drives

Center Dist: 60 8 | 100 | 120 | 140 | 160 | 180 | 200 | 220 | 240
“Y" Dimension 2% | 2% 3 4| sH| 6% | 7% 9 | 10%% 12

All dimensions in inches.

face of the sheave on the horizontal shaft; (c) the center of the face of the sheave
of the vertical shaft should be below the axis of the horizontal shaft by an amount
«y” which depends on the center distance and is shown in Table 15.

Deep grooved sheaves (see Table g) should always be used. The drive should
have a minimum center distance of 5.5 (D + (N — 1)S + w) where, D = pitch
diameter of large sheave; N = number of belts; S = deep groove spacing (see
Table 9) and w = nominal belt top width (see Table 7).
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Lubrication. — It has been shown that a separating wedge of fluid lubricant is
formed in operating chain joints much like that formed in journal bearings. Therefore,
fluid lubricant must be applied to assure an oil supply to the joints and minimize
metal-to-metal contact. Lubrication. if supplied in sufficient volume, also provides
effective cooling and impact damping at higher speeds. For this reason. it is important
that lubrication reccommendations be followed. The ratings in Table 15 apply only to
drives lubricated in the manner specified in this table.

Chain drives should be protected against dirt and moisture and the oil supply kept
free of contamination. Periodic oil change is desirable. A good grade of non-detergent
petroleum baseoilis recommended. Heavy oils and greasesare generally toostifftoenter
and fill the chain joints. The following |ubricant viscosities are recommended: For
temperatures of 20° to40° F. useSAE 20 lubricant; for 40°to 100°. use SAE 30; for 100°to
120°, use SAE 40: and for kzo“ to 140°. use SAE so.

There are three basic types of lubrication for roller chain drives. The recommended
type shown in Table 15 as Type A. Type B, or Type Cis influenced by the chain speed
and the amount of power transmitted. These are sminimum lubrication requirements
and the useof a better type (forexample. Type Cinsteadof Type B)isacceptableand may
be beneficial. Chain life can vary appreciably depending upon the way the drive is
lubricated. The better the chain lubrication, thelonger thechain life. For this reason. it
isimportant that the lubrication recommendations be followed when using the ratings
given in Table1s. The types of lubrication are as follows:

Type A—Munualor Drip Lubrication: In manual lubrication. oil isapplied copiously
with a brush or spout can at least once every eight hours of operation. Volume and
frequency should besufficient to prevent overheating of the chainor discoloration of the
chain joints. In drip lubrication. oil drops from a drip lubricator ar¢ directed between
the link plate edges. The volume and frequency should be sufficient to prevent
discoloration of the lubricant in the chain joints. Precaution must be taken against
misdirection of the drops by windage.

Type B—Bath or Disc Lubrication: In bath lubrication. the lower strand of the chain
runsthrough a sump ofoil in thedrive housing. Theoil level should reach the pitchline
of the chain at its lowest point while operating. In disc lubrication, the chain operates
above the oil level. The disc picks up oil from the sump and deposits it onto the chain,
usually by means of atrough. The diameter of the disc should be such as to produce rim
speeds of between 600 and 8oco fect per minute.

Type C—Oil Stream Lubrication: The lubricant is usually supplied by a circulating
pump capable of supplying each chain drive with a continuous stream of oil. The oil
should be applied inside thechain loopevenly across thechain width. and directed at the
slack strand.

The chain manufacturer should be consulted when itappears desirable to usc atype of

lubricant other than that recommended.

Installation and Alignment. ~— Sprockets should have the tooth form, thickness.
profile. and diameters conforming to the ANSIB2g.1 Standard. For maximum service
life small sprockets operating at moderate to high speeds. or near the rated horsepower,
should have hardened teeth. Normally. large sprockets should not exceed 120 teeth.

In general a center distance of 30 Lo 50 chain pitches is most desirable. The distance
between sprocket centers should provide at leasta 120 degree chain wrap on the smaller
sprocket. Drives may be installed with either adjustable or fixed center distances.
Adjustable centers simplify the control of chain slack. Sufficient housing clearance
must always be provided for the chain slack toobtain full chain life.

Accurate alignment of shafts and sprocket tooth faces provides uniform distribution
of the load acrass theentire chain widthand contributessubstantially tooptimum drive
life. Shafting. bearings. and foundations should be suitable to maintain the initial
alignmenyy Perilic maintenance should include an inspection of alignment.
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Table 15. Horsepower Ratings for Roller Chain — 1975

To properly use this table the following factors must be taken into consideration:
1. Service Factors
2. Multiple Strand Factors
3. Lubrication.

Service Factors: See Table 14.
Multiple Strand Factors:)For
‘ 2 two strands, the multiple strand factor i
three strands, it is and for four strands, it is@.3. e lS ror

Lubrication: Type A—Manual or Drip Lubrication
Type B—Bath or Disc Lubrication
Type C—Oil Stream Lubrication -

q t
equired type ubrication 1s
R d of lub: t indicated at the bottom of each roller chain size

For a description of each type of lubrication. see page 982.
To find the required horsepower table rating, use the following formula:

hp to be transmitted x Service Factor

Required hp Table Rating = Multiple S aiF
iple Strand Factor

Ya-inch Pitch Standard Single-Strand Roller Chain—No. 25

No. of Revolutions per Minute—Small Sprocket*®

’Sr“th so l 100 Foo ! | | |
s':::_‘ I 500 7o:l goo | 1200 xso?[l&oo l uoo! 2500 IjoooJ 3500

Horsepower Rating

9 [o0.02 |0c04|o0.12 | 0.18 |o.25 | 0.31 | 0.41 | 0.50 | 0 9
B D : . .58 | 0.67 | 0.7 o. 1.06
o o.oi :.22 :.:: :.z; :.;? :.,:; :.45 0.26 0.65 | 0.75 | 0.88 1.2: 1.19
" by X . .. .3 .50 | 0.62 | 0.73 | 0.83 | 0.98 | 1.1 1.
" o;_: 2::2 :.:? :.zs 0.34 | 0.43 | 0.55 | 0.68 | 0.80 | 0.92 | 1.07 1.:2 l:;
" ol Do o.| .27 | 0.37 | 047 9.60 0.74 | 0.87 | 100 t.17 |1.38 | 1.58
" gl bt o.l: 0.30 | 0.40 | 0.50 | 0.65 | 0.80 | 0.94 1.08 | 1.27 1.49 | 1.71
A Dol Biges o.n 0.32 |0.43 | 0.54 [ 0.70 | ©.86 | 1.01 | t.17 | 1.36 [1.61 | 1.85
i | ook |oe | o2 | ot [ose | ot | oan foma] ve | vas | viss |vka| e
a : .. X X .99 | 1.1 1.3 1.56 | 1.8, .
o :‘:: :?2 :.;g :.39 0.53 | 0.66 | 0.86 | 1.05 | 1.24 l.‘: 1,26 1492 ::;
I B o.lo o.;a .41 [0.56 | 0.70 | 0.9t | .31 | 1.31 | 1.50( 1.76 |2.07 | 2.38
X hpe o." o.z 0.44 |0.59 | 0.74 | 0.96 | 1.17 | 1.38 | 1.59 | 1.86 |z.19 | 2.52
S B °.” o. 9| 0.46 | 0.62 | 0.78 | r.o1 | 1.24 | 1.46 | 1.68 | 1.96 )2.31 | 2.66
. oo o.” 0.3; 0.48 | 0.66 | 0.82 | 1.07 | 1.30 | 1.53 | 1.76 | 2.06 | 2.43 ::79
ol D o'u o.s 0.51 | 0.69 | 0.86 | 1.12 | 1.37 | 1.61 ] 1.85 | 2.16 |2.55 | 2.93
" ppd o.” 0.34 o.sg 0.72 | 0.go | r.17 | 1.43 | 1.69 | 1.94 |} 2.27 |2.67 | 3.07
ol Bl o.u 0.35 0.5 0.75 | 0.94 J 1.22 | 1.50 | 1.76 | 2.02 | 2.37 |2.79 | 3.21
i B o.ls 0.3; o.‘sss 0.79 | 0.98 | 1.28 | 1.56 | 1.84 | 2.11 | 2.47 | 2.9t | 3.34
ot oo o:‘s 0.4 0.6: 0.85 1.07 1.38 | 1.69 | t.99 | 2.29 | 2.68 |3.15 | 3.62
o gl B °~4é 0. 092 | 115 | 1.49 | 1.82 | 2.15 | 2.46 | 2.88 | 3.40 | 3.90
b 0% °:l9 o“l o.;z 0.98 | 1.23 | 1.60 | 1.95 | 2.30| 2.64 | 3.09 |3.64 | 4.18
podl Dol Dt °~58 o. 1.08 | £.36 [ 1.76 | 2.15 | 2.53 | 2.91 | 3.41 |4.01 | 4.61
o bl B .36 0.92 | 1.25 | 1.57 | 2.03 | 2.48 | 2.93| 3.36 | 3.93 [4,64 | 5.32
. .25 | o. 1.05 | 1.42 | 1.78 | 2.31 |-2.82 | 3.32 | 3-82 | 4.47 st:ﬁ 6:05

1
Typc A Type B

* For rpm above 3500, see A'NSI B2g.1-1975.
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984 TRANSMISSION ROLLER CHAIN TRANSMISSION ROLLER CHAIN 985
Table 15 (Continued). Horsepower Ratings for Roller Chain—1975 - Table 15 (Continued). Horsepower Ratings for Roller Chain —1975
¥%-inch Pitch Standard Single-Strand Roller Chain—No. 35 * Y%-inch Pitch Light Weight Machinery Roller Chain—No. 41
¥0~ ‘Lf Revolutions per Minute—Small Sprocket*® No. of Revolutions per Minute—Small Sprocket®
eet B
Small 50 I 100 | 3oo I sool 700 I 900 l 1100' ISOOI 1800 uool zsoorgoool 3500 STr:nealI}Il 19—[ 25 | 5O I 100 l 200 I 300 400 I soo—[ 700 [ 900 ] loool lzool 1400
Spkt. Horsepower Rating Spkt. Horsepower Rating
9 |0.08|o0.15| 0.39| 0.62| 0.84 | 1.06 | 1.37| 1.68 | 1.98 | 2.27 | 2.65 | 2.17 | 1.73 9 |0.02]|o0.05| 010 0.19 | 0.36| o.51 | 0.66 | 0.81 | 1.10 | 1.38 | 1.52 | 1.27 | r.01
10 0.09 | 0.16 | 0.44 | 0.70 | 0.95 | t.1g [ 1.54 | 1.88 | 2.2¢ | 2.54 | 2.97 [ 2.55 | 2.02 10 0.03 | 0.06 | o.11 | 0.21 [ 0.40 | 0.57 | 0.74 | 0.91 [ 1.23 | 1.54 | 1.70 | 1.49 | 1.18
11 0.10 | 0.18 | 0.49 | 0.77 | 1.05 | 1.3t | 1.70| 2.08 | 2.45 | 2.82 | 3.30 | 2.94 | 2.33 11 0.03 | 0.07 | 0.13 | 0.24 | 0.44 | 0.64 | 0.82 | 1.01 | 1.37 | 1.7% 1.88 | 1.71 | 1.36
12 |o.u1 |o0.20| 0.54 | 0.85 | 1.15 | 1.44 | 1.87 | 2.29 | 2.70 | 3.10 | 3.62 | 3.35 | 2.66 12 |0.03 | 0.07 [ 0.14 | 0.26 | 0.49:| 0.70 | 0.91 | 1.11 | 1.50 | 1.88 [ 2.07 | 1.95 | 1.5§
13 0.12 |0.22 | 0.59 | 0.93 | 1.26 | 1.57 | 2.04 | 2.49 | 2.94 | 3.38 | 3.95 | 3.77 | 3.00 13 0.04 | 0.08 | 0.15 | 0.28 | 0.53 | 0.76 | 0.99 [ 1.21 1.63 | 2.05 | 2.25 | 2.20 | .75
14 0.13 | 0.24 | 0.63 | t.or | 1.36 | r.7v | 2.21 | 2.70 | 3.18 | 3.66 | 4.28 | 4.22 | 3.35 14 0.04 | 0.09 | 0.16 | 0.31 | 0.57 | 0.83 | 1.07 | 1.31 | 1.77 | 2.22 | 2.44 | 2.46 | 1.95
15 0.14 | 0.25 | 0.68 | 1.08 | 1.47 | 1.8¢ | 2.38 | 2.91 | 3.43 | 3.94 | 4.61 | 4.58 | 3.71 . 15 0.04 | 0.09 | 0.18 | 0.33 | 0.62 | 0.89 | 1.15 | 141 | 1.9t | 2.39 | 2.63 | 2.73 | 2.17°
i6 |o.15 [0.27 | 0.73 | v.16 [ 1. 1.97 | 2.s5 | 3.12 | 3.68 | 4.22 | 4.94 | 5.15 | 4.09 16 |o0.04 |0.10 | 0.19 | 0.36 | 0.66 | 0.95 | 1.24 | 1.51 | 2.05 | 2.57 | 2.82 | 3.01 | 2.39
17 |06 | 0.29 [ 0.78 | 1.24 I.éﬂ 2.10 | 2.73 | 3.33 | 3.93 | 4.51 | 5.28 | 5.64 | 4.48 17 |o.05 |01 | 0.20| 0.38 | 0.71r | 1.02 [ 1.32 | 1.61 | 2.18 | 2.74 | 3.01 | 3.29 | 2.6¢
18 |07 031|083 1.32] 1.78 | 2.24 | 2.00| 3.54 | 4.18 | 4.80 | 5.61 | 6.15 | 4.88 18 |o.05 |0.12 | 0.22 | 0.40 | 0.75 | 1.08 | 1.40 | 1.72 | 2.32 | 2.91 | 3.20 | 3.59 | 2.85
19 (018 | 0.33| 088 | 1.40| 1.89 | 2.37 | 3.07 | 3.76 | 4.43 | 5.09 | 5.95 | 6.67 | 5.29 19 0.05 | 0.12 | 0.23 | 0.43 ] 0.80 | 1.15 | 1.49 | 1.82 | 2.46 | 3.09 | 3.40 | 3.89 | 3.00
20 0.19 | 035 | 0.93 | 1.48 | 2.00 | 2.51 | 3.25 | 3.97 | 4.68 | 5.38 | 6.29 | 7.20 | 5.72 20 0.06°| 0.13 | 0.24 | 0.45 | 0.84 | 1.21 | 1.57 | 1.92 | 2.60 | 3.26 | 3.59 | 4.20 | 3.33
21 [o0.20 (037 098 | 1.56| 2.11 | 2.64 | 3.42 [ 4.19 | 4.93 | 5.67 | 6.63 | 7.75 | 6.15 21 10.06 | 0.14 | ©.26 | 0.48 [ 0.89 | 1.28 [ 1.66 | 2.03 | 2.74 | 3.44 | 3.78 | 4.46 | 3.59
22 0.21 | 0.38 | 1.03 | 1.64 | -2.22 | 2.78 | 3.60 | 4.40 | 5.19 | 5.96 | 6.97 | 8.21 | 6.59 22 0.06 | 0.14 | 0.27 | o.50 | 0.93 | 1.35 | 1.74 | 2.13 | 2.89 | 3.62 | 3.98 | 4.69 | 3.85
23 |o0.22 |o0.407 1.08 | 1.72| 2.33 | 2.92 | 3.78 | 4.62 | 5.44 | 6.25 | 7.31 | 8.62 | 7.05 23 |o0.06 | 015 | 0.28 | 0.53 | 0.98 [[T.41 | 1.83 | 2.24 | 3.03 | 3.80 | 4.17 | 4.92"| 4.11
24" |0.23 | 042 | 114 [ 1.80| 2.44 | 3.05 | 3.96 | 4.84 | s.70 | 6.55 | 7.66 | 9.0z | 7.51 24 |o0.07|0.16| 0.29 | 0.55 | 1.03 | 1.48 | 1.92 | 2.34 | 3.17 | 3.97 | 4.37 | 5.15 | 4.38
25 0.24 | 0.44 | 1.19| 1.88 | 2.55 | 3.19 | 4.13 | 5.05 | 5.95 | 6.84 | 8.00 | 9.43 K ' 25 0.07 | 017 | 0.31 | 0.57 | 1.07 | 1.55 | 2.00 | 2.45 | 3.31 | 4.15 | 4.57 | 5-38 | 4.66
26 |o0.25| 046 | 1.24 | 1.06 | 2.66 | 3.33 | 4.31 | 5.27 | 6.21 | 7.14 | 8.35 | 9.84 —H?— 26 |o0.07|o0.17 ]| 0.32 | 0.60 | r.12 | 1.61 | 2.09 | 2.55 | 3.46 | 4.33 | 4.76 | 5.61°| 4.94
28 [o0.27|oso| 1.34 | 2.12 | 2.88 | 3.61 | 4.67 | 5.71 | 6.73 | 7.73 | 9.05 | 10.7 | 9.47 . 28 |0.08|0.19 | 0.35| 0.65 | 1.21 | 1.75 | 2.26 | 2.77 | 3.74 | 4.69 | 5.16 | 6.08 | 5.52
30 [0.29 | 0.54 | 1.45)] 2.29 | 3.10| 3.89 | 5.03 | 6.15 | 7.25 | 8.33 | 9.74 | 11.5 | 0.3 30 |o0.08|0.20|0.38| 0.70 | 1.31 | 1.88 | 2.44 | 2.98 | 4.03 | 5.06 | 5.56 | 6.55 | 6:13
2 |o0.31|o0s8| 1.55]| 2.45| 3.32 | 4.17 | 5.40 | 6.60 | 7.77 104 | 12.3 | 11.6 32 |o0.09 |o0.22 | 0.40 | 0.75 | 1.40 | 2,02 | 2.61 | 3.20 | 4.33 | 5.42 | 5.96 [ 7.03 | 6.75
35 0.34 ([ 0.64 [ 1.71 ] 2.70 | 3.66 | 4.59 | S.95 | 7.27 _8.56 11.5 | 13.6 | 13.2 35 0.10 | 0.24 | 0.44 | 0.83 [1.54 | 2.22 | 2.88 | 3.52 | 4.76'| 5.97 | 6.57 | 7.74 | 7.72
40 [0.39|o0.73[1.97 | 3.12 | 4.23 | 5.30 | 6.87  8.40 | '9.8¢ 13.3 | 15.7 | 16.2 40 |o0.12 [0.27 | o.51 | 0.96 | 1.78 | 2.57 | 3.33 | 4.07 | 5.50 | 6.90 | 7.59 | 8.94 [ 933
45 0.45 | 083 | 2.24 | 3.55| 4.80 | 6.02 | 7.80  9.53 | 1.2 [12.9 | 15.1 | 17.8 | 19.3 45 0.14 | 0.31 [ 0.s8 | 1.08 | 2.02 | 2.92 | 3.78 | 4.62 | 6.25 | 7.84 | 8.62 | 10.2 | 11.3
Type A Type B Type . Type A Type B T'pC
Y2-inch Pitch Standard Single-Strand Roller Chain— No. 40 . ! %-inch Pitch Standard Single-Strand Roller Chain—No. 50
No. of . Revolutions per Minute—Small Sprocket*® No. of Revolutions per Minute—Small Sprocket”
g:“:n 50 | 100 I 200 I 3oo.| 400 [ 500 I 700[ 900 | lOOOl lzool uool lGooI 1800 o g,::ll; 25 l . S0 I l°°| 200 I 300 l 40 I Soo—rﬁl 900 I 1000 izool l400| 1600
Spkt. Horsepower Rating Spkt. |- Horsepower Rating
9 |o0.19]|0.35| 065 ]| 0.93| 1.2v | 1.48 | 200 251 | 2.75 | 3.25 | 3.73 | 4.12 | 3.45 9 |o.19|0.36 | 0.67 | 1.26 | 1.81 | 2.35 | 2.87 | 3.80 | 4.88 | 5.36 | 6.32 | 6.0z | 4.92
10 |o0.21|0.39|0.73| 104 | 1.35| 1.65 | 2.24 | 2.81 [ 3.09 [ 3.64 | 4.18 | 4.71 | 4.04 10 |o0.22 [0.41 | 0.76 | 1.41 | 2.03 | 2.63 [ 3-22 | 4.36 | 5.46 | 6.01 | 7.08 | 7.05 | 5.77
1 0.23| 0.43| 080 ] 1.16 | 1.50 | 1.83 | 2.48 | 3.11 | 3.42 | 4.03 | 4.63 | 5.22 | 4.66 11 0.24 | 0.45- | 0.84 | 1.56 | 2.25 | 2.92 | 3.57 | 4.83 | 6.06 | 6.66 | 7.85 | 8.13 | 6.65
12 0.25 | 0.47 | 088 | 1.27 | 1.65.| 2.01 | 2.73']-3.42 | 3.76 | 4.43 | 5.09 | 5.74 | 5.31 12 0.26 | 0.49 | 0.92 | 1.72 | 2.47 | 3.21 | 3.92 | 5.31 | 6.65 | 7.31 | 8.62 | 9.26 | 7.58
13 |0.28| 0.s2|0.96) 1.39| 1.80 | 2.20 | 2.97 | 3.73 | 4.10 | 4.83 | 5.55 | 6.26 | 5.99 13 |o.29 |o.53 | 1.00 | 1.87 | 2.70 [ 3.50 | 4.27 | 5.78 | 7.25 | 7.97 | 9.40 | 10.4 | 855
14 0.30| 0.56 | 1.04 | 1.50 | .95 | 2.387| 3.22 | 4.04 | 4.44 | 5.23 | 6.01 | 6.78 | 6.70 14 0.31 |0.58 | 1.09 | 2.03 | 2.92 | 3.79 | 4.63 | 6.27 | 7.86 | 8.64 | 10.2 | 11.7 | 9.55
15 032|060 t.12) 1.62| 2,10 2.56 | 3.47 | 4.35 | 4.78 | 5.64 | 6.47 | 7.30 | 7.43 15 0.34 |0.63 | 1.17 | 2.19 | 3.15 | 4.08 | 4.99 | 6.75 | 8.47 | 9-31 | 11.0 | 12.6 | 10.6
16 |o0.3s| o06s| 1.20| t.74 [ 225 2.75 | 3.72 [ 4.66 | 5.13 | 6.04 [ 6.94 | 7.83 | 8.18 16 |0.36 | 0.67 | 1.26 | 2.34 | 3.38 | 4.37 |'s.35 | 7.24 | 9.08 | 9.98 | 118 | 13.5 | 11,7
17 |0.37| 069 | 1.29 | 1.85 [ 2.40 | 2.93 | 3.97 | 4.98 | 5.48 | 6.45 | 7.41 | 8.36 | 8.96 17 6.39 | 0.72 | 1.34 | .2.50 [ 3.61 | 4.67 | 5.71 | 7.723 | 9.69 | ¥0.7 | 12.6 | 14.4 | 12.8
18 |o0.39) 073 1.37 ['1.97 | 2.55 | 3.12 | 4.22| 5.30 | 5.82 | 6.86 | 7.88 | 8.89 | 9.76 18 |o.41 |0.76 | 1.43 | 2.66 | 3.83 | 4.97 | 6.07 | 8.22 | 10.3 | 11.3 | 13.4 | 15.3 | 13.9
19 |0.42| 0.78| 1.45 | 2.09| 2.71 | 3.31 | 4.48 ] 5.62 | 6.17 | 7.27 | 8.36 | 9.42 | 10.5 . .19 [0.43 |0.81 | 1.51 | 2.82 | 4.07 | 5.27 | 6.44 | 8.72 | 10.9 | 12.0 | 14.2 | 16.3 | 15.1
20 [0.44 | 0.82 | 1.53 | 2.21 | 2.86 | 3.50 | 4.73 | 5.94 | 6.53 | 7.69 | 8.8) | 9.96 [ i:1.1 20 [0.46 | 0.86 | 1.60 | 2.98 | 4.30 | 5.57 | 6.80 | 9.21 | 11.5 | 12.7 | 35.0 | 17.2 | 15.3
21 0.46 | 0.87 | 1.62 | 2.33| 3.02 | 3.60 | 499 | 6.26 | 6.85 | 8.11 | 9.31 | 10.5 | ti.7 21 0.48 |0.90 | 1.69 | 3.14 | 4.53 | 5.87 | 7.17 | 9.70 | 12.2 | 13.4 | 15.8 [ 18.1 | 17.6
22 0.49 | 091 | 1.70 | 2.45 | 3.17 | 3.88 | 5s.25| 6.8 | 7.23 | 8.52 | 9.79 | 1t.0 | 123 22 o0.51 o.9s | 1.77 | 3.31 | 4.76 | 6.17 | 7.54 | 10.2 | 12.8 | 14.1 | 16.6 | 19.1 | 18.8
23 o351 0.96| 1.78 [ 2.57 | 3.33 | 407 | 5.51| 6.90 | 7.59 | 8.94 | 10.3 | 11.6 | 12.9 23 0.53 | 1.00 | 1.86 | 3.47 | 5.00 | 6.47 | 7.91 | 10.7 | 13.4 | 14.8 | 17.4 | 20.0 | 20.1
24 |.0.54)| 1.00| 1.87| 2.69 | 3.48 | 4.26 | 5.76| 7.23 | 7.95 | 9.36 | t0.8 | 12.1 | 13.5 24 |o0.56 | 1.04 | 1.95 .6 5.23 | 6.78 | 8.29 | 11.2 | 14.x | 15.5 | 18.2 | 20.9 | 21.4
25 0.56 | r.os | 1.95| 2.8t | 3.64 | 4.45 | 6.02 | 7.55 | 8.30 | 9.78 | 11.2 | 2.7 | 1417 4 25 0.58 | 1.09 | 2.03 %Eé— 5.47 | 7.08 | 8.66 | 11.7 | 14.7 | 16.2 | 19.0 | 21.9 | 22.
26 [o0.58| 1.09| 2.04| 2.93 | 3.80| 4.64 | 6.28 | 7.88 | 8.66 | 1t0.2 | 11.7 | 13.2 | 14.7 26 [c.61 | 1,147 2.12 | 3.96 [ 5.90 | 7.39 | 9.03 | 12.2 | 15.3 | 16.9 | 19.9 | 22.8 | 24.2
28 | 0.63| 118 2.20] 3.18 | 4.t1 | s.03 | 6.81 | 8.34 [ 9.39 | 11.1 | 12.7 | 14.3 ] t5.9 28 0.66 | 1.23 | 2.30 | 4.29 | 6.18 | 8.01 | 9.79 | 13.2 | 16.6 | 18.3 | 21.5 [ 24.7 | 27.0
30 | 068 1.27| 2.38| 3.42 | 4.43 | 5.42 1 7.33| 920 o1 | 1.9 | 13.7 | 15.4 | 172 30 |o.71 ]| 1.33°| 2.48 | 4.62 | 6.66 1 8.63 | x0.5 | 14.3 | 17.9 | 19.7 | 23.2 | 26.6 | 30.0
32 0.73| 1.36 | 2.55| 3.67 | 4.75 | s.81 | 7.86 | 9.86 | 10.8 | 12.8 [ 14.7 | 16.5 | 183 32 0.76 | 1.42 | 2.66 | 4.96 | 7.14 | 9.25 | 11.3 | 15.3 | 19.2 | 21.1 | 24.9 | 28.6 | 32.2
33 0.81 | 1.50{ 2.8¢ | 4.04 | 5.24 | 6.40 | 8.66 | 10.9 | 51.9 | 14.1 | 16.2 [ 18.2 | 20.3 35 0.84 | 1.57 | 2.93 | 5.46 | 7.86 | 10.2 | 12,5 | 16.9 | 21.1 | 23.2 ["27.4 | 31.5 [ 35.5
40 | 0.93 | 1.74| 3.24 | 4.67 | 6.05 | 7.39 | 10.0| 12.5 | 13.8 | 16.3 [ 187 ] 21.1 | 23.4 40 [0.97 | 1.81 | 3.38 | 6.31 | 9.08 | 11.8 | 14.4 | 19.5] 24.4 | 26.8° | 31.6 | 36.3 | 41.0
45 1.06 | 1.97| 3.68  5.30| 6.87 | B.40 | 11.4 | 14.2 ‘ 15.7 | 8.5 | 21.2 | 23.9| 26.6 45 1.10| 2.06 | 3.84 | 7.16 | 10.3 | 13.4 | 16.3 | 22.1 [ 27.7 | 30.5 | 35.9 | 41.3 46.5
Type A . Type B Type ¢ Type A Type B Type C
For use of table see page y83. For use of table see page . 983. :
*For lower or higher rpmssee ANSI B2g.1-1975. *For lower or higher rpms see ANSI B2g.1-1975.
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Table 15 (Continued). Horsepower Ratings for Roller Chain—1975 ° Table 15 (Conlinued). Horsep Ratings for Roller Chain—1975
Y%-inch Pitch Standard Single-Strand Roller Chain—No. 35 "~ Y%-inch Pitch Light Weight Machinery Roller Chain—No. 41
}]\:o- tzlf Revolutions per Minute—Small Sprocket® No. of Revolutions per Minute—Small Sprocket*
eet S
Small | 5o Loo—l 300 | s00 uoo L 900 I nool-sool 1800 bloo] xsool 3000 bs‘” g‘r:::l'l' I,O—L 15 l 50 l 100 |Joo 3001400 500 uno L wﬂ looo[ uool 1400
Spkt. Horsepower Rating Spkt. Horsepower Rating
9 |o.08|oi1s| 039 06:]| 08s| 1.06 | 1.37] 1.68 | 1.98 | 2.27 | 2.65| 2.07 | 1.73 9 |o0o02| 005|010 019|036 051 066|08:r|1.10] 138/} 1.52]|1.27] 101
1o 0.09 Q.IG 0.44 | 0.70 | 0.95 L1y 1.54 1.88 2.2 2.54 2.97 | 2.55 1.02 10 ©0.03 | 0.06 | 0.11 0.21 0.40 | 0.57 0.74 | 0.91 1.23 1.54 1.70 1.49 1.18
1" o.to | 0.18 | 0.49 | 0.77 1.08 | 1.31 1.70 | 2.08 | 2.45 | 2.82 | 3.30| 2.94 | 2.33 11 0.03 | 0.07 | 0.13 | 0.24 | 0.44 | 0.64 | 0.82 | r.01 ] 1.37 | 1.7X 1.88 | 1.91 | 1.36
12 Jo.r1 |o.20 | 0.54 | 085 | 1.15 | 1.44 | 1.87 | 2.29 | 2.70 | 3.10 | 3.62 | 3.35 | 2.66 12 |o0.03 | 007|014 0.26| 0.49-| 0.70 | 0.91 | 1.xx | 1.50 | 1.88 | 2.07 | 1.95 | 1.55
13 0.12 |0.22 | 059 | 093 | 1.26 | 1.57 | 2.04 | 2.49 | 2.94 | 3.38 | 3.95| 3.77 | 3.00 13 0.04 | 0.08 | 0.15 | 0.28 | 0.53 | 0.76 | 0.99 [ 1.21 | 1.63 | 2.05 | 2.25 | 2.20 | 1.75
4 0.13 |0.24 | 063 | 1.or | 1.36 | 1.7 ]| 2.21 | 2.70 | 3.18 | 3.66 | 4.28 | 4.22 | 3.35 14 0.04 | 009 | 0.16 | 0.31 | 0.57 | 0.83 | 1.07 [ 1.31 | 1.77 | 2.22 | 2.44 | 2.46 | r.95 .
15 0.14 |0.25 | 068 | 1.08 | 1.47 ) 1.84 | 2.38 | 2.91 | 3.43 | 3.04 | 4.61 | 4.68 | 3.71 . 15 0.04 | 009 | 0.18 | 0.33 | 0.62 | 0.89 | 1.15 | 141 | 1.91 | 2.39 | 2.63 | 2.73 | 2.17
i6 o5 | 0.27 | 023 | 116 ] .57 4 1.97 | 2.55 | 3.12 | 3.68 | 4.22 | 4.94 | 5.15 | 4.09 16 0.04 | 0.10 | 0.19 | 0.36 | 0.66 | 0.95 | 1.24 | 1.51 | 2.05 | 2.57 | 2.82 | 3.01 | 2.39
17 |o.16 | 0.29 | 0.78 | 1.24 l.és 2.10 | 2.73 | 3.33 | 3.93 | 4.51 | 5.28 | 5.64 | 4.48 17 |o.0s |01 | o020] 0.38)0.91 | 1.02 [1.32 | 1.61| 2.18 | 2.94 | 3.01 | 3.29 | 2.61
18 0.17 | 0.31 | 0.83 .32 1.98 | 2.24 | 290 | 3.54 | 4.18 | 4.80 | 5.61 | 6.15 | 4.88 18 0.05 | 0.12 | 0.22 | 040 | 0.75 | 1.08 | 1.40 | 1.72 | 2.32 | 2.91 | 3.20 | 3.59 | 2.85
19 0.18 | 0.33 | 088 | 1.40| 1.89 | 2.37 | 3.07 | 3.76 | 4.43 | 5.09 | 5.95 | 6.67 | 5.29 19 0.05 | 0.12 | 0.23 | 0.43| 080 | 1.15 | 1.49 | 1.82 | 2.46 | 3.09 | 3.40 | 3.89 | 3.09
20 0.19 | 0.35 | 0.93 1.48 )] 2.00 | 2.51 | 3.25 | 3.97 | 4.68 | 5.38 | 6.29 | 7.20 | 5.72 20 0.06°) 0.13 | 0.24 | 0.45 | 0.84 | 1.21 1.7 | 1.92 | 2.60 | 3.26 | 3.59 | 4.20 | 3.33
21 |o.20|0.37 | 098 | 1.56| a.10 | 2.64 | 3.42 | 4.19 | 4.93 | 5679 | 6.63| 72.75 | 6.15 21 |0.06 | 0.14 | 0.26 | 0.48 | 0.89 | 1.28 | 1.66 | 2.03 | 2.74 | 3.44 | 3.78 | 4.46 | 3.59
22 0.2t |0.38 | 103 | 1.64 ) -2.22 | 2.78 | 3.60 | 4.40 | 5.19 | 5.96 | 6.97 | 8.21 | 6.59 22 0.06 | 0.14 | 0.27 | 0.50 [ 0.93 | 1.35 | r.74 | 2.13 | 2.89 3.62 | 3.98 | 4.69 | 3.85
23 0.22 |o.40| 108 .72 2.33| 2.92 | 3.78 | 4.62 | s.44 | 6.25 | 7.3t | 8.62 | 7.05 23 0.06 | 0.15 | 0.28 | 0.53 | 0.98 [T1.41 | 1.83 | 2.24 | 3.03 | 3.80 | 4.17 | 4.92'| 4.11
24* |o0.23 | 042 | 114 [TBO| 2.44 | 3.05 | 3.96 | 4.84 | 5.70 | 6.55 | 7.66 | 9.02 | 7.51 24 |o0.07 | 016|029 | 055 | 1.03 | 1.48 | 1.92 | 2.34 | 3.17 | 3.97 | 4.37 | 5.15 | 4.38
25 0.24 |0.44 | 119 | 1.88 | 2.55 | 3.19 | 4.13 | 5.05 | 5.95 | 6.84 | 8B.oo | 9.43 i,” 25 007 | o017 | 031|057 ) 107 | 1.55 | 200 2.45 | 3.31 | 4.15 | 4.57 | 5.38 | 4.66
26 0.25 | 0.46 | 1.24 | 1.96 | 2.66 | 3.33 | 4.31 ) 5.27 | 6.21 | 7.14 | 8.35 | 0.84 47 26 0.07 | 0.17 | 0.32 | 0.60 | 1.12 | 1.61 | 2.09 | 2.55 | 3.46 | 4.33 | 4.76 | 5.61°| 4.94
28 |o.27|oso| 1.34 | 2.12 | 2.88 ) 3.61 | 4.67 | 5.71 | 6.23 | 7.73 | 9.05 | 10.7] 9.47 28 |o0.08 |o.19 | 0.35s | 0.65 | 1.21 | 1.75 | 2.26 | 2.77 | 3.74 | 4.69 | 5.16 6.08 | 5.52
30 |o.29|0.54 | 145 | 2.29| 3.10 | 3.89 | 5,03 | 6:15 | 7.25 | 8.33 | 9.74 | 11.5 | 105 30 |o0.08 020 038|070 1.31 | 1.88 | 2.44 | 2.98 | 4.03 | 5.06 | 5.56 | 6.55 | 6:13
32 |o.31|os8 | 1.55] 2.45| 3.32 | 417 | s.40 | 6.60 | 7.77 | 8.93 | 10.4| 12.3 | 11.6 32 |owog|o2z| o040 05| 1.40]| 2.03 | 2.61 | 330 4.33 ) 5.42 ) 5.96| 7.03 | 6.75
3s 0.34 | 0.64 | 1.7t ) 2.70| 3.66 | 4.59 | 5.95°| 7.27 | 8.56 | 9.8¢4 | v1.5| 13.6 | 13.2 3s 0.10 | 0.24 | 0.44 | 0.83 . 2.2 | 2.88 | 3.52 | 4.76 | 5.97 | 6.57 | 7.74 .72
40 |o0.39 | o073 [ 197 | 3.12| 423 | 5s.30 | 6.87 | 8.40 | '90.89 | 11.4 [TT3 15.7 | "16.2 40 |o.12 | o027 | ost ! 096 1.78 257 | 3.33 ]| 4.07| s-50 | 6.90| 7.59 | 8.94 ['90-43
45 045 | 083 | 2.24 | 3.55| 480 | 6.02 | 7.80| 9.53 | 11.2 [12.9 | 15.1 | 7.8 | 19.3 45 0.14 | 0.31 | 0.58 | 1.08 | 2.02 [ 2.92 | 3.78 | 4.62 | 6.25 7.84 | 8.62 | 10.2 | 11.3
Type A Type B Type ¢ . Type A Type B TpC
Va-inch Pitch Standard Single-Strand Roller Chain—No. 40 %-inch Pitch Standard Single-Strand Roller Chain—No. 50
No. of . Revolutions per Minute—Small Sprocket” _!E{o. c;‘l Revolutions per Minute —Small Sprocket”
eet :
g‘:-‘n 50 ] 100 Lzoo [ ;oo.uoo t 500 uoo Lgoo I 1000 L:oo l uool lGoohaoo ) * |Small |_32$ I soh” I 300 l 3001400 @obﬂ 900 mm[lzw]ideIGw
Spkt. Horsepower Rating Spkt. Horsepower Rating
9 |o019|0.35| 0.65 | 0.93 | t.21 | 1.48 00| 2.5t | 2,95 | 3.25 | 3-73 | 412 | 3.45 9 0.19 [0.36 | 0.67 | 1.26 | 1.81 | 2.35 | 2.87 | 3.89 | 4.88 | 5.36 | 6.32 | 6.02 | 4.02
10 0.21| 0.39 | 0.73 | 104 | 1.35| 1.65 | 2.24 ) 2.81 | 3.09 | 3.64 | 4.18 | 4.71 | 4.04 10 0.2 |o0.41 | 0.6 | 1.41 | 2.03 | 2.63 [ 3.22 | 4.36 | 5.46 | 6.01 | 7.08 | 7.05 | 5.77
L 0.2310.43| 080 | 1.16 | 150 | 1.83 | 2.48) 3.11 | 3.42 | 403 | 4.63 | 5.22 | 4.66 1 0.24 | 0.45 | 0.84 | 1.56 | 2.25 | 2.92 | 3.57 | 4.83 | 6.06 | 6.66 | 7.85 | 8.13 | 6.65
12 0.25 | 0.47 | 0.88 | 1.27 | 1.65.| 2.0t | 2.73'|-3.42 | 3.76 | 4.43 | 5.09 | 5.74 | 5.31 12 0.26 |0.49 | 0.92 | 1.72 | 2.47 | 3.21 | 3.92 | 5.3t | 6.65 | 7.31 | 8.62 | 9.26 | 7.58
13 0.28| 0.2 | 0.96 | 1.39| 1.80 | 2.20] 2.97 | 3.73 | 4-10 | 4.83 | 5.55 | 6.26 | 5.90 13 0.29 |o.53 | 1.00 | 1.87 | 2.70 [[3.50 | 4.27 | 5.78 | 7.25 | 7.97 | 9.40 | 10.4 | 8:55
14 |o.30| 056 | 1.04 | 1.50 1.9 | 2.38 | 3.22 | 4.04 | 4.44 | 5.23 | 6.0: | 6.;8 | 6.70 14 |o0.31 |o.s8 | 1.09 | 2.03 | 2.92 | 3.79 | 4.63 | 6.27 | 7.86 | 8.64 | 10.2 | 11.7 | 9.55
15 0.32| 060 | t.12 | 1.62 | 2.10| 2.56 | 3.47 | 4.35 | 4.78 | 5.64 | 6.47 | 7.30 | 7.43 15 0.34 [0.63 | 1.17 | 2.19 | 3.15 | 4.08 | 4.00 | 6.5 | 8.47 | 9.31 | 11.0 | 12.6 | 10.6
16 |o.35| 065 | 1.20 ] 1.74 2.2 2.7 | 3.72| 4.66 | 5.13 | 6.04 | 6.04 | 7.83 | 8.18 16 |0.36 |0.67 | 1.26 | 2.34 | 3.38 | 4.37 |'s-35 | 7.24 | 9.08 | 9.98 | 11.8 | 13.5 | 11.7
17 0.37)0.69 | t.29 | 1.85 [ 2.40| 2.93 | 3.97 | 4.98 | 5.48 | 6.45 | 7.4t | 8.36 | 8.96 17 6.39 | 0.72 | 1.34 | 2.50 [ 3.67 | 4.67 | s.71 | 7.23 | 969 | 10.7 | 12.6 | 14.4 | 12.8
i8 0.39|0.23| v.37 | 197 | 2.55| 312 | 4.22| 5.30| 5.82 | 6.86 | 7.88 | 8.89 | 9.76 18 0.41 | 0.76 | 1.43 | 2.66 | 3.83 | 4.97 | 6.07 | 8.22 | 10.3 | 11.3 | 13.4 | 15.3 | 139
19 |o42|0.78) 1.45| 209 | 271 | 3.31 | 4.48 | 5.62 | 6.17 | 7.27 | 8.36 | 9.42 | 10.35 19 |0.43 |0.81 | 1.51 | 2.82 | 4.07 | 5.27 | 6.44 | 8.72 | 10.9 | 12.0°) 14.2 | 16.3 | 15.1
20 |o.44| 082 | t.53 | 2.2t ) 2.86 | 350 | 4.73| 5.94 | 6.53 | 7.69 | 883 | 9.96 | 11.2 20 |0.46 |0.86 | 1.60 | 2.908 | 4.30 | s.57 | 6.80 | 9.21 | 115 | 12.7 | 15.0 | 17.2 | 15,3
21 046|087 1.62 | 2.33| 3.0: | 3.69 | 4.99| 6.26 | 6.88 | 8.11 | 9.31 | 10.5 | 117 2 0.48 |0.90 | 1.69 | 3.14 | 4.53 | 5.87 | 7.17 | 9.71 | 12.2 | 13.4 | 15.8 | 18.1 | 17.6
22 0.49 | 0.91 | t.70 ! 2.4 3.17 | 3.88 | 5s.25| 6.s8 | 7.23 | 852 | 9.79 | 110 12.3 22 o.51 Lbo.95 | 1.77 | 3.31 | 4.76 | 6.17 | 7.54 | 10.2 | 12.8 | 14.1 | 16.6 | 19.1 | 18.8
23 051|096 1.78 [ 257 ] 3.33| 407 | s.51 | 6.90| 7.59 | 8.94 [ 103 | 116 | 12,9 23 0.53 | 1.00 | 1.86 | 3.47 | s.00 | 6.47 | 7.9 10.7 | 13.4 | 14.8 | 17.4 | 20.0 | 20.1
24 |©0.5¢| 1.00| 1.87 | 2.69 | 3.48 | 4.26 | s.76 | 7.23 | 7.95 | 9.36 | 10.8 | 12.1 | 13.5 24 0.56 | 1.04 | 1.95 63 | 5.23 | 6.78 | 8.29 | 11.2 | 14.2 ) 15.5 | 18.2 | 20.9 | 21.
25 |o0.56| tos| 1.95| 2.8t | 3.64 | 4.45 | 6.02 | 7.55 ]| 8.30 | 9.78 | 11.2 | 12,7 | 140" } 25 |o.s8 | 1.09 | 2.03 [ 3.80 | 5.47 | 7.08 | 8.66 | 11.7 | 14.7 | 16.2 | 19.0 | 21.9 | 22.8
26 |0.58]| 1.09| 2.04 | 2.93 | 3.80 | 4.64 | 6.28) 7.88 | 8.66 | 10.2 | 11.7 | 13.2 | 14.7 26 |o.61 | 1.147 2.12 | 3.96 | 5.0 | 7.39 | 9.03 | 12.2 | 15.3 | 16.9 | 19.9 | 22.8 | 24.2
28 (o063 1.18) 220 3.18 | 411 | 5s.03 | 681 | B.54 | 9.39 | 110 | 12.7 ] 14.3 | 15.9 28 |0.66 | 1.23 | 2.30 | 4.29 | 6.18 o1 | 9.79 | 13.2 | 16.6 | 8.3 | a1.5 {247 | 27.0
30 |0.68 | 1.27 | 2.38| 3.42 | 4.43 | 542 ] 7.33| 920 101 | 109 | ¥3.7 | 135.4 [ 272 30 |o.71 | 1.337] 2.48 | 4:62 | 6.66 1 8.63 | 10.5 | 14.3 | 17.9 | 19.7 | 23.2 | 26.6 | 30.0
32 | o073 1.36| 2.55 ]| 3.67 | 4.75 | 581 | 7.86 | 986 | 108 | 12.8 | 14.7 | 16.5 [ 18.4 32 |0.96 | 1.42 | 2.66 | 4.96 | 7.14 | 9.25 | 11.3 | 15.3 | 19.2 | 21.1 | 24.9 | 28.6 | 32.2
33 081 | 1.so[ 281 | 404 | 5.24 | 6.40 | 8.66 | 10.9 | 11.9 | 14.1 | 16.2 [T18.2| 20.3 35 0.84 | 1.57 | 2.93 | 5.46 | 7.86 | 10.2 | 12.5 | 16.9 | 21.1 | 23.2 4 | 31.5 | 35.5
40 |0.93! 1.74) 3.24 | 467 | 605 | 7.39 | 1t0.0| t2.5| 13.8 | 16.3 | 1B.7 | 210 | 23.4 40 |0.97 | 1.81 | 3.38 | 6.31 [ 9.08 | 11.8 | 14.4 | 19.57 24.4 | 268 ] 31.6 | 36.3 | 41.0
45 1.06 1.97| 3.68 | 5.30 | 687 | B.go | 1r.a| 14.2 | 157 | 185 | 21.2 | 23.9| 26.6 45 1.10 [ 2.06 | 3.84 | 7.16 | 10.3 | 13.4 | 16.3 | 22.1 [27.7 | 30.5 | 35.9 | 41.3 | 465
Type A Type B Type ¢ Type A Type B Type C
For use of table sce page 983 For use of table see page 983.

“For lower or higher rpms sée ANSI B2g.1-1975. *For lower or higher rpms see ANSI B2g.1-1975.
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Table 15 (Continued). Horscpower Ratings for Roller Chain —1975 Table 15 (Concluded). Horsepower Ratings for Roller Chain— 1975

%-inch Pitch Standard Single-Strand Roller Chain—No. 60 1%-inch Pitch Standard Single-Strand Roller Chain—No. 100

¥o_3‘f Revolutions per Minute—Small Sprocket* No. of Revolutions per Minute—Small Sprocket*

ee .

gm:l“ 25 ] 50 I 100 L'5° I 200 | 300 I 400 | soo | 600 I£° I BooT 900 IIOOO g::l'l‘ 10 | 25 I 50 | 100 LISO 200 I 300 [ 400 | soo | 600 l 700 Lsool 900
pkt. Horsepower Rating Spkt. Horsepower Rating

0.33| 062 | 1.16 | 1.67 | 2.16 | 3.12 | 4.04 | 4.94 | 5.82 | 6.68 | 7.54 | 8.38 | 9.21
10 |o37] 00 | 130 [ 187 | 245 | 349 | 453 | 5.53 | 653 | 749 | 844 | 0.30 [ 103 9 (o0 | a0 ) 278 s.1o L7.47 §O-68 | 13.9 | 181 ) 22.0 ) 26.0 | 296 | 242 ) 20.3
1t |ogr| 0.77 | 1.44 | 2.07 | 2.69 | 3.87 | s.02 | 6.13 | 7.23 | 8.30 | 9.36 | 10.3 | 11.4 fo 10.73 | 1.67 | 3.11 | 5.8¢ -37 | 10 15.6 | 20.2 | 24.7 | 29.2 [ 33.5 -4 | 23.
12 |o.45| 085 | 1.58 | 2.28 | 2.95 {425 | 5.51 | 6.74 | 7.04 | 9.12 | 0.3 | 10,4 | 12.6 ! 1t |o.81 ) 1.85 | 3.45| 6.44 | 9.28 [ 12.0 | £7.3 | 22.4 | 27.4 | 32.3 57'; 32.8 | 27.5
13 |oso| 0.0z | 1.73 | 2.40 | 3.22 | 4.64 | 6.0t | 7.3¢ | 8.65| 9.94 | 112 | 125 | 137 f2 1089 2.03]|3.79| 7.08 | to.z | 13.2 | 19.0 ';-6 3°'; 3§'5 40.8 | 37.3 | 31.3
14 |o.sq)| r.00o|1.87 | 2.69 | 3.49 | 5.02 | 6.51 ['7.96 | 9.37| 108 | 12.1 | r3.5 | 14.8 131097 2.22 | 413 7.72 | 11.0 "'g 20.7 | 26.9 3"6 38.7 ‘;'5 “'; 353
15 |os8)| r.08 | z.ot | 2.90 | 3.76 | 5.4t | 7.01 | 8.57 | 101 | 1.6 | 13.1 | 145 | 160 t4 |r.0s|2.40 )| 4.48| 8.36 | 12.0 | 15.6 | 22.5 | 29.1 [ 35.6 | 4r.9 | 48.2 | 47. g
6 |062]| 1.16] 2.¢6 | 3.11 | 4.03 | 5.80 | 7.52 | 9.19 | 10.8 | 12.4 | 14.0| 15.6 | t7.1 1s | r.e3|2.59 | 4.83 79.00 | r3.0 [ (6.8 | 24.2 | 31.4 | 38.3 | 45.2 | S1.9 | §2.2 | 43.7
17 | o0.66 |::4 :'31 3.32 | 4.30 | 6.20 | 8.03 | 9.81 | r1.6 | 13.3 | 15.0| 16.7 | 18.3 16 1.22 | 2.77 | 5.t7| 9.66 | 13.9 | 18.0| 26.0 | 33.6 | 41.1 | 48.4 | 55.6 [ 57- 48.2
8 |o.70| r.31 3'45 3.53 | 4.585 ] 6.59 | 8.54 | 10.4 | 12.3| 4.1 | 15.9 | 17.7 | 10.5 17 r.30| 2.96 [ 5.52 | ro.3 | 14.8 | r9.2 | 27.7 | 35.9 | 43.9 | St.7 | 50. 63.0 | 52.8
19 |o.75] r.39 1.60 374 | 4.85 | 6.99 | 9.05 | rt.r | 13.0] 15.0 | t6.9 | 18.8 | 20.6 18 .38 | 3.15 | 5.88 ] 11.0 | t5.8 | 20.5 | 29.5 | 38.2 | 46.7 | 55.0 [63.2]| 68.6 | 57.5
20 |o.79| 1.47 2'75 3'96 sa3 | 7.38 | o.57 | 17| ¢3.8] 15.8 | t7.9| 19.8 | 21.8 9 1.46 | 3.34 | 6.23| 1.6 | 16.7 | 21.7 | 31.2 | 40.5 | 49.5 | 58.3 | 67.0 | 74.4 | 62.3
2t | o83 155 | 2.00 | 407 | 540 | 7.78 | tor | 12.3 | 145 | 6.7 | 8.8 | 20,9 | 2300 20 frss|3.53 (658 t2.3 | e7.7 |22.0] 33.0 428 52.3]61.6)708| 798|673
22 |o0.87] 1.63 | 3.05 | 4.30 | 5.68 | 8.19 | 10.6 | 13.0| 15.3]| 17.5 | 190.8 | 22.0 | 24.2 2t 163 3.72 1694 13.0 | 18.7 | 24.2 | 34.8 | 45.0 [ 55.1 [ 65.0 ] 74.6 | 84.2 | 72.4
23 |o.92| 170 | 3.10 | 460 | 5.96 | 8.59 | 11.v | 13.6 | 16.0| 18.4 | 208 | 23.1 | 25.4 22 [rgef 3.9t | 7.30) 13.6 | 19.6 | 25.4 | 36.6 | 47.4  58.0 | 68.3 | 78.5 ”'g 777
24 |0.96| 1.79 | 3.35 [4.82 | 6.24 | 8.99 | 11.6 | 14.2 | 16.8| 19.3 | 2.7 | 24.2 | 26.6 ;3 :gg "'g ;gf :"g 20.6 | 26.7 | 38.4 42? g°'s 7‘% :;‘: 9;" :g‘;
25 |1.00| 1.87 | 3.50 | s.04 | 6.52 | 9.40 | 12.2 | 14.9| 7.5 | 20,0 | 22.7 | 25.3 | 27.8 ) z‘ . 4.3 338 ‘5'6 265 | 27.9 | 40.2 | 52. r.sé.h 73' o 9“;1 S
26 r.05]| 1.95s | 3.65 | s.25 | 6.8t | 9.80 | 12.7 | 15.5| 18.3| 21.0 | 23.7 | 26.4 | 29.0 { g 97 dgg 873 % 22.5 | 29.2 41.: sé; p . g : 9 .° el 94.8
28 | 13| 2.12| 3.95 | 5.69 | 7.37 | 10.6 | 13.8 | 16.8 | 19.8) 22.8 | 25.7 | 28.5 | 31.4 2 2.05 | 4. 74| 16.3 | 23.5 | 30.4 | 43. g - 9-4 l'6 94. 99-
30 |1.22] 2.28) 4.26 | 6.13 | 7.04 | 11.4 | 14.8 | 8.0 | 21.4| 24.5 | 27.7 | 30.8 [33. 8 |2.22]5.07 | 9.47] 17.7 | 255 | 33.0 | 475 L5 gs" 88. foz | r15 | 152
30 |uar| 245 | a6 | 657 | 852 | 12.3 | 15.9 | ro.a| 22.0| 26.3 | 207 [ 330 | 363 30 |2.40| 547 [10.2| 19.0 | 27.4 | 35.5 | s1.2 | 66. 1.0 | 95.5 ng 124 ug
35 |1.44) 2.69| s.03 | 7.24 | 9.38 | 13.5 | 17.5 | 2t.4| 25.2| 29.0 [ 32.7 [T36.3 | 39.9 32 |2 g7 gug 10.9 | 20.4 | 29.4 | 38.1 g;@ 7.1 | 86.9 [ roz [ 11 :Sé '36
40 | 1.67| 3.11 [ 5.8t ] 8.37 | 10.8 | 15.6 | 20.2 | 24.7 | 29.t| 33.5 [37.7 | 42.0 | 46.1 32 | 283 .‘6 12.0 :és 32.4 ‘§~° 4 g 78.3 9;‘)'{ :‘g :32 'g :gs
45 | 1.89| 3.53| 6.60 | 9.50 | 12.3 | 17.7 | 23.0| 28.1| 33.1| 380 | 42.9| 47.7 | 52.4 4 3.27 | 7.46 | 13.9 -0 | 37.4 | 48.5 | 69.8 | 90.4 3 5 9
- 45 | 3-71| 8.47 | 158 29.5 | 42.5 | 55.0[79.3 | 103 | 126 | 148 | 170 | 192 | 213
Type A Type B Type C Type A Type B Type C

t-inch Pitch Standard Single-Strand Roller Chain—No. 80 1%-inch Pitch Standard Single-Strand Roller Chain—No. 120

¥o. of Revolutions per Minute—Small Sprocket* No. of| Revolutions per Minute—Small Sprocket*

ee

Smatt [ 15| 5o [ woo [ iso[ soo] soo aoo | soo] oo 100 ] woo] 500 [ romm et so | 25 [ so [ 1oo] 150 200 500 [ 4oo] so0 | 600 700 ] 800] 900

Spkt. Horsepower Rating Spkt. Horsepower Rating
9 |0.78 | 1.45 | 2.7t [3.90 | s.05 | 7.28 | 9.43 | 11.5 | 13.6 | 15.6 | 7.6 | 17.0 | 14.5 1.1o| 2.52 | 4.69| 8.76 | 12.6 | 16.3| 23. 0.5 | 37.3 | 43.2 | 34.3 | 28.1| 23.5
10 |0.87 | 1.63 | 3.03 | 4.37 [ 5.66 | 8.16 | 10.6 | 12.9 | 15.2 | t7.5 | 19.7 | 19.9 | 17.0 .3 1.24 z.gz s.zg 81| 4.1 :s.: :g‘i 3.., :-.a 49.2 | 40.1 | 32.9| 27.5
11 |o.97 | 1.80 | 3.36 | 4.84 [ 6.2F | 9.04 | 11.7 | 14.3 | 16.9 | 19.4 | 21.9 | 23.0 | 19.6 : tr | 1.37) 3.02 | s.83[ 100 | 15.9 | 20.3| 29.2 | 37.9| 46.3 | 54.6 | 46.3 | 37.9 [ 31.8
12 |1.06 | 1.98 | 3.69 | 5.32 | 6.89 | 9.93 | 12.9 | 15.7 | 18.5 | 21.3 | 24.0 | 26.2 | 22.3 12 1.50| 3.43 | 6.40) 11.9| 17.2 | 22.3| 32.1 | 41.6 | s0.9 | 59.9 | 52.8 .2 ] 36.2
13 1.16 | 2.16 | 4.03 .80 | 7.52 | 10.8 | 14.0 | 17.1 | 20.2 | 23.2 | 26.2 | 29.1 | 25.2 13 1.64) 3.74 | 6.98] t3.0| 188 | 24.3] 35.0| 45.4| 55.5 | 65.3 . 48.7 | 40.8
14 |1.25 | 2.34 | 4.36 [629 | 8.14 | 11.7 | 15.2 [ 18.6 | 21.9 | 25.1 | 28.4 | 31.5 | 28.2 14 | 1.78] 405 | 7.56| 14.1| 20.3 | 26.3| 37.9 | 49.1| 60.1 | 70.8 'i‘g's'.s 54.4 | 45.6
15 |1.35 | 2.52 | 4.70 | 6.77 | 8.77 | 12.6 | 16.4 | 20.0 | 23.6 [ 27.1 [ 30.6 | 34.0 | 31.2 15 | 1.91| 437 | 8.as| 15.2 | 21.9 | 28.4| 40.9 | 53.0| 64.7 | 76.3 | 73.8| 60.4| s0.6
16 |1.45 | 2.70 | 5.04 | 7:26 | 9.41 [ 13.5 | 17.6 [ 21.5 | 25.3 | 29.0 | 32.8 | 36.4 | 34.4 16 | 2.05| 4.68 | 8.74) 16.3| 23.5 | 30.4| 43.8 | 56.8| 69.4 | 81.8 | 81.3| 66.5| 55.7
17 1.55 | 2.88 | 5.38 | 7.75 | 10.0 | 14.5 | 18.7 | 22.9 | 27.0| 31.0 | 35.0 | 38.9 | 37.7 17 2.19] 5.00 ) 9.33 17.4| 25.1 | 32.5| 46.8 | 60.6| 74.1 | 87.3 | 89.0| 72.8| 61.0
18 [1.64]|3.07|5.72 | 8.25 | 10.7 | 15.4 | 19.9 | 24.4 | 28.7| 33.0 | 37.2 | 41.4 | 411 18 | 233 5.32 | 9.92 | 18.5 | 26/7 | 34.6 | 49.8 | 6a.5 | 78.8 | 92.9 | 97.0 79.4| 66.5
19 |1.74|3.25 | 6.07 | 8.74 | 11.3 | 16.3 | 21.1 | 25.8 | 30.4 | 35.0 | 39.4 | 43.8 [44S 19 | 2.47| 5.64 | 10.5 | 19.6 | 28.3 | 36.6 | 52.8 | 68.4 53,6 98.5 | 105 | 86.1| 72.1
20 1.84 | 3.44 | 6.41 | 0.24 | 1t2.0 | 17.2 | 22.3 | 27.3 | 32.2 | 37.0 | 41.7 | 46.3 | 48.1 20 2.61| 5.96 | r1.1 ] 20.7| 29.9 | 38.7 | 55.8 | 72.2 -3 104 14| 92.9} 77,9
2t |1.94|3.62 [6.78 | 9.74 | 12.6 | 18.2 | 23.5 | 28.8 | 33.9| 39.0 | 43.9 { 4B.9 | 51.7 21 2.75| 6.28 [11.7| 21.9| 31.5 | 40.8 | 8.8 | 76.2 | 93.1 1to| 122| 100 83.8
22 |2.04 | 3.81 | 7.11 102 | 13.3 | 19.1 | 248 | 30.3 | 35.7 | 41.0 | 46.2 | s51.4 | S5.5 22 | 2.90| 6.60 | 12.3| 23.0| 33.1 | 42.9| 61.8 | 80.1 | 97.9| 115 | 131| 107]| 89.9
23 2.14 | 400 | 7.46 | 10.7 | 13.9 | 20.1 | 26.0 | 31.8 | 37.4 ] 43.0 | 48.5 | 53.9 | 59.3 23 | 3.04| 6.93 ] 12.9| 24.1| 34.8 | 45.0| 64.9 | 84.0] 103 121 139 11s ] 96.1
24 .24 | 4.19 | 7.8t | 113 | 14.6 | 21.0 | 27.2 | 33.2 | 39.2 | 45.0 | 50.8 | 56.4 | 62.0 24 3.18) 7.25 | 13.5| 25.3 33.4 47-1 ] 67.9 | 88.0 108 127 146 122 102
25 |2.34| 4.37 | 8.16 | 11.8 | 15.2 | 21.9 | 28.4 | 34.7 | 40.9 | 47.0 | 53.0| 59.0 | 64.8 25 |3.32] 7.58 | 14.1| 26.4| 380 | 49.3| 71.0[91.9| 12| 132 152| 30| 109
26 | 2.45 | 4.56 | 8.52 | 12.3 | 15.9 | 22.9 | 20.7 | 36.2 | 42.7| 497 | 55.3 | 61.5 | 67. 26 | 3.47| 7.91 | 14.8| 27.5| 39.7 | s1.4| 740] 95s.9| iz | 138| tsg] 138| 11§
38 |1.65|4.94 | 9.23 | 13.3 | 17.2 | 24.8 | 32.1 | 39.3| 46.3) 53.2 | 59.0| 66.7 | 73.3 28 | 3.76| 8.57 | 16.0| 29.8 | 43.0 | 55.7 | 80.2 | 104 | 127 ] 150| w72 | s4| 129
30 |2.85|5.33] 994 | 14.3 | 185 | 26.7 | 34.6 | 42.3| 49.9] 57.3 | 64.6 | 71.8 | 78.9 30 |4.05] 9.23 | 17.2| 32.1| 46.3 | 60.0| 86.4 | 112 137 ] 161 185 171 143
32 |3.06|5.91| 10y [15:3 )| 19.9 286 [ 37.1 | 45.4 [ 535 | 61.4 | 69.2 | 77.0 | 84. 32 | 4.34| 9.90 § 18.5| 34.5| 49.6 | 64.3| 02.6 | 130| 147 | 173 | 199| 188 us8
35 |3.37 | 6.29|.11.7 [ 16.9 | 21.9 | 31.6 | 40.9 | s0.0| 58.9 | 67.6 | 76.3 | 84.8 | 93.3 35 | 4.78 | 10.9 | 20.3| 38.0( s4.7 | 70.9 " 167| 32| 162 | 190 219| 215| 180
40 |3.89 | 21271 13.6 | 19.5 | 25.3 | 36.4 | 47.2 ['57.7 | 68.0| 78.1 | 88.1 [ 99.0 | 108 40 | s.52( 126 J23.5| 43.9| 63.2 | 8c.8| 118 | 153 | 87| 220 253| ... | ...
45 | 432 | 8357| 15.4 | 22.2 | 28.7 | 41.4 | 53.6 | 65.6 | 77.2 | 88.7 | 100 | umr | 122 45 | 6.27[ 143 ] 26.7| 49.8 | 71.7 | 92.9| 134 | 173 | a12| asof 287| ... | ...

T'p Type B Type C T'p A Type B Type C

For use of table see page 983. F
- A Iy ‘or use of table see page 983.
For lower or higher rpms see ANSI B2g.1-1975. . *For higher rpms and larger chain sizes see ANSI B2g.1-1975.



Table 17-22

Number of K, K,
Tooth Correction . _Teeih on Pre-extreme Post-extreme
Driving Sprocket Power Power
Factors, K|
11 0.62 0.52
12 0.69 0.59
13 0.75 0.67
14 0.8 0.75
15 0.87 083
16 0.94 091
17 1.00 1.00
18 1.06 1.09
19 1.13 1.18
20 1.19 1.28
N IN,/17)!08 N, /17)15
Table 17-23 Number of Strands K,
Multiple-Strand ] 1.0
Factors K, 2 1.7
3 25
4 3.3
5 3.9
6 4.6
8 6.0
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Table of Overload Factors, K,

Driven Machine

Power source  Uniform Moderate shock Heavy shock

Uniform 1.00 1.25 1.75
Light shock 1.25 1.50 2.00
Medium shock 1.50 1.75 2.25




= 1 — Pinion addendum 1.000
£ Gear addendum 1.000
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Number of teeth for which geometry factor is desired
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N C, R Cr
10* VO -/39 <IN
10° VY <133 -+/334 \
10° V) SV VYO
108 &
Table 14-8

Elastic Coefficient C), (Zg), /psi (VMPa)  Source: AGMA 218.01

Gear Material and Modulus
of Elasticity Eg, Ibf/in? (MPa)*

Malleable Nodular Cast Aluminum Tin
Pinion Modulus of Steel Iron Iron Iron Bronze Bronze

Pinion Elasticity E, 30 x 10° 25 x 10¢ 24 x 10° 22 x 10°® 17.5 x 10° 16 x 10°

Material psi (MPa)* (2 x 10%) (1.7 x 10%) (1.7 x 10%) (1.5 x 10°%) (1.2 x 10%) (1.1 x 10%)
Steel 30 x 10° 2300 2180 2160 2100 1950 1900
(2 x 10°) (191) (181) (179) (174) (162) (158)
Malleable iron 25 x 10° 2180 2090 2070 2020 1900 1850
(1.7 x 10°%) (181) (174) (172) (168) (158) (154)
Nodular iron 24 x 10° 2160 2070 2050 2000 1880 1830
(1.7 x 10%) (179) (172) (170) (166) (156) (152)
Cast iron 22 x 10° 2100 2020 2000 1960 1850 1800
(1.5 x 10°) (174) (168) (166) (163) (154) (149)
Aluminum bronze 17.5 x 10° 1950 1900 1880 1850 1750 1700
(1.2 x 10°) (162) (158) (156) (154) (145) (141)
Tin bronze 16 x 10° 1900 1850 1830 1800 1700 1650
(1.1 x 10°) (158) (154) (152) (149) (141) (137)
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Also, from Eq. (4),

F, = 10j + 165k Ib e U9—r OZ{‘ v e o Ans

I

148 POWER RATING OF WORM GEARING

When worm gearscets are used intermittently or at slow gear speeds, the bending
strength of the gear tooth may become a principal design factor. Since the worm
teeth are inherently stronger than the gear teeth, they are usually not considered,
though the methods of Chap. 8 can e used to compute worm-tooth stresses. The
teeth of worm gears are thick and short at the two edges of the face and thin in the
central plane, and this makes it difficult to determine the bending stress. Buck-
_ingham* adapts the Lewis cquation as follows: '

I, ¢ 2 4 0N~
S—... 2P I sl o— (14-28)
Pn I‘G,V ? -
po = Pe €OS A (14-29)
where @ = bending stress, psi Pl
W, = transmitted load, 1b = V"‘ZJ/"J"’
= pn = normal circular pitch, in V4
p, = axial circular pitch, in = @5 r"’

o 0?25 = Fg = face '\\'Ifllh nl‘ gear, in ' .
y = Lewis form factor referred to the circular pitch

2 = lead angle 4able i49-4 f——y

Since the equation is only a rough approximation, stress concentration is not
considered.  Also, for this reason, the form factors are not referred to the number
of teeth, but only to the normal pressure angle. ‘The values of y are listed in Table

14-+
/ *// ~ The AGMA cquation Ibrfr' !m;#srpowu rating of worm gearing is
‘,_l,l/l o X5 ‘J) ” z .
) ¢ D =2 R - W dgny s u’i(w/

. e
’ H = 136000m; " 33000 jﬂ“’jd = ‘deo,ﬁ;}: S ——
[

The first term on the vight is the oufpul horsepower, and the second is the power losy.

* Earle Buckingham, Analytical Mechanies of Gears, McGraw-Hill, New York, 1949,

). 495. ) -
| A G = @Cﬂl,&ﬂ

Mg o B
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Table 14-4 VALUES OF y FOR
WORM GEARS

Normal pressure

angle ¢,, degrees Form factor y
145 0.100
20 0.125
25 0.150
30 0.175

e .
The permissible (rmmﬁmcd load W, is computed from the equation
Y G I

AAs Clz. P ‘):'( PP &
8 (A 5 s fif
W, = KglB*F, K Ry “2F2 , oy Wy (14-31)
The notation of Egs. (14-30) and (14-31) is as follows: \4-6 ¥ ~: el AP ff':;*”: km
e, = transmitted load, 1b \4.7 ol P S s v
dg = pitch diamcter of gear, in ) i s !
ny = speed of \wrm,
mg = gear ratio, Ng/Ny,
) . Vs =sliding velocity at mean worm diameter, fpm
Jeoed ) (57 W, = ﬁ'i('lin.nal l'orcc,‘ll) . FTERS
K, = materials and size-correction factor —7 / |
) ”39 Q.9/(,1"r = cflective face width of gear; the effective face width is the face
,‘g‘,()" B width of the gear or two-thirds of the worm pitch diameter, ; / ) |
: . o - 3 | - L ;{ AT I
whichever is less Gear oL 9 wolm /éQ Z/g /*-/"JJ‘: (
K,, = ratio-correction factor ) !
K, = velocity factor e = mip [F 7 or } i
Table 14-5 MATERIALS FACTOR K, FOR CYLINDRICAL Rl L—- o <
WORM GEARING* . &
=G o iz Jr i -
Face width of gear  Sand- cast détaglc chlll c;s( Centrifugal-cast}? JC/ et
Fg. in bronze @ ’/bl?o 2 bronze L ~C = (
2. /ﬁ,/ 3
Upto3 700 800 1000
4 665 780 975
5 610 760 940 '
6 600 720 900
7 . ) 570 680 850
f . 530 640 800
9 500 600 750

* For copper-tin and copper-tin-nickel bronze gears operating with steel worms case-
hardened to Rockwell 58C minimum.

Source: Darle W. Dudley (ed.), Gear Handbook, McGraw-Hill, New York, 1962, pp.
1338
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Table 14-6 RATIO-CORRECTION FACTOR K,

Ratio _ Ratio Ratio
mg Ko mg K me; K.
3.0 0.500 8.0 0.724 30.0 0.825
36 0.554 9.0 0.744 40.0 0.815
1.0 0.593 10.0 0.760 50.0 0.785
15 0620 1.0 0./8% (FIN 07145
5.0 0.645 10 (.79 70.0 0.687
6.0 0.679 16.0 0.809 BO.0 0.622
7.0 0.706 20.0 0.4820 100.0 0490

Somree: Darle  W. o Dudley (edy),  Gear  Handbook,
MeGraw-Hill, New Yok, 1962, pp. 13 34

Values of the materials factor for havdened steel worms mating with bronze
gears arve listed in Table 14-5. Note the elfect of the size-correction factor as the
face width increases,

Values ol the ratio-correction lactor K, and the velocity factor K, are tabu-
lated in Tables 14-6 and 14-7, respectively.

Example 14-6 A gear catalog lists a 4-pitch, 143° pressure angle, single-thread,
hardened steel worm to mate with a 24-tooth gear. The gear has a 14-in face
width.  Specifications for the worm are: lead, 0.7854 in; lead angle, 4.767°; face
width, 44 in; pitch diameter, 3 in. The material of the gear is sand-cast bronze.

Table 14-7 VELOCITY FACTOR K,

Velocity Vg, Velocity Vg, Velocity Vg,

fpm K, fpm K., fpm K,
| 0.649 300 0.472 1400 0.216
1.5 0.647 350 0.446 1600 0.200
10 0.644 400 0421 1800 0.187
20 0.638 450 0.398 2000 0.175
30 0.631 500 0.378 2200 0.165
40 0.625 550 0.358 2400 0.156
60 0.613 600 0.340 2600 0.148
80 0.600 700 0.310 2800 0.140
100 0.588 800 0.289 3000 0.134
150 0.558 900 0.269 4000 0.106
200 0.528 1000 0.258 5000 0.089
250 0.500 1200 0.235 6000 0.079

Source:  Darle W. Dudley (cd.), Gear Handbook, McGraw-Hill, New York, 1962,
pp. 13-39.
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14-11 BEVEL GEARING—BENDING STRESS AND STRENGTH

In a typical bevel-gear mounting, Fig. 14-23 for example, one of the gears is often
mounted outboard of the bearings. This means that shalt deflections can be more
pronnunced and have a greater ellect on the contact of the teeth,  Another
dilliculty which occurs in predicting the stress in bevel-gear teeth is the fuct that
the teeth are L;lpv'rv'rl Thus, to achivwre |u~|1'-~.r T ronrae |v;using thml-ﬁ?l the
comn centes, the teeth wight o bend more ar the Toegee eodd O ar the small end.
To et this eondition rerpuires that the Ll be proportionately greater at the

£ =
e s of o bisath, 10 Soarabits

|sgrres ppird Heoneps of this verrvine Tl trime pY
to e a facly short face widt
Wae cquation for bending stress in spur gears is used for bevel gears, oo, and

15 repeated here for convenienze,

: w,oe A=l er oM
f&—-’ G = ETJ -3 (14-37)

- LEY ot 0;_;;;;}} ) =
wheee all relaticns ace based on the lacge end of the teeth.

Caxtion: The transmitted load 1+, must be computed using the pitch radius at
the large end of the teeth in Eq. (14-37). Note that this is not the same transmit-
ted load used in force analysis (See. 14-10), though the symbaol is the same.

The geametry lactor J s dilfecent for beve! gears because the long-and-short
addendum system is used and because the teeth are tapered. Use Fig. 14-25.

040 — —
ms-i

034) -} _—
0.32{—-— "

026 -
o2af —A~
o
022}-
0200 ——
013 —t—

Hurnber of teeth in gear for which geomelry lactor is desired -

| | 1 gy s
e 10 20 30 40 5 € 70 8 % 100 —9(,»’)#(.:‘*»5{#))1,*)

. = I
FIGURE 14-25 Geometry factors J for straight bevel gears; these é’JU —l=5 o U

are for a 50° shaft angle, 20° pressure angle, and a clearance of
¢ = 0.240/Pin. (AGMA Information Sheet 225.01.) &3
P :
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Table 14-9 APPROXIMATE BEVEL-GEAR LOAD I =

DISTRIBUTION FACTORS K_ AND C.. (csSerlm o)

ALY
Both gears  One gear  Both gears (Fs )c k% et
Application inboard outboard outhoard
B3 ot
Grneral indusirial 100-1.10 1.10-1.25 125 140
Auviunoive F00-1.00 b0 B2

Ancraft 10O-1.25 10140 HY ST B R
e B indewd
Sawrce;  AGMA Infermation Sheet 22501, 1967, 1ahic 4.

-
The modification and correction Tactors for hevel gears are the same as for
spur gears except for the load-distribution factor K (Table 14-9).*

14-12 BEVEL GEARING—SURFACE DURABILITY

The Hertzian contact stress for bevel gears is given by the equation

78 ,
i v {14-38)
/o CeJCFil
where, again, all values correspond to the large end of the teeth,

Since the contact of hevel-gear teeth 1ends to be localized, the elastic cocl-
ficient €, nust be based an a Hertzian analysis of contacting spheres rather than
cvlinders. "This yields siighily different values. Thus, uce Table 14-10.

Figure 1426 is a chart of the geometry factor £ for bevel geats.  All ather
factors may be obtained using the methods of Chap, 13

Example 148 A pair of miter gears listed in a caralog have a diamerral pitch of
3, 25 tecth, 1.10 in face width, a 20° pressure angle, and are made of a 0.20
plain-carbon steel with the weth case-hasdened.  In this example it s assumed
that she vase hardness is 500 Bhn.  The gears are intended for general industrial
use, and 1t is quite fikely bt appheaticns will occur in which both gears must
have ovthoard mountings. '

fe)  Specifv ol fawer ratingy based o e o steeneg!y g o facton ol
safery of 1.8 and a speed of 600 rpm.
() The same as (a), based on suclicr durabiling and a facwor of safety of
1.20. '

* The AGMA uses a different size factor for hevel gears than for others.  However,
they compensate for this by recommending a difTerent set af allowahle siresses. See AGAA
Information Sheet 225,01, 1967,
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Table 14-10 VALUES OF THE ELASTIC COEFFICIENT C, ' e
FOR BEVEL GEARS AND OTHERS WITH
LOCALIZED CONTACT*
Gear
Aluyoinum Tim *-.
Pinion Stecl Cast iron bronze bronze
Sieel, E =30 2R00 2450 7400 7350
Cast iron, £ = |9 2450 PPRT 2200 2150
Aluminum bronze,
E=}15 2404 2200 2150 2100
Tin bronze, £ = 16 450 HAN 2100 %0

Sowrce:  AGALA Inforimmiion Nhees 2170 450
* Inrach case the saslulos of ehisticin is i M ri,

Selution  (a) "The piich diameter w the large end of the teeth is f = 2 =5 in
Since the face widih is 110 o anel 1he piteh angle of a miter gear is 457, the
average pitch diameger iy

dy=d—Fsiny=05~110sin47" =422 in
The pitch-line velocity at the average diameter is

Ady,w @422 (600)
P 12

01 [~ =

¥

= i3 fpm

o
3
|
|
|

factae, [

g
|
L
|

agamelry

<

=

~4
|

0.06]~——f— —

0.05 : ~
0 10 0 3n 40

Number of teelh in pnion, N,

8

FIGURE 14-26 Gceomeiry factors £ for straight bevel gears of 20°
pressure angle mounted a0 a 00° whafi sngle.  (ACAIA Jefommiion Sheet

212.02.)



aYy e dhn.ﬂ.&p’-ﬂ

Y o SRy sboltie Pty Joue

¢ =20° $ = 20° ¢ =25° ¢ =25°

a = 0.8m* a=m : a=m a=m i
Sl sl b=m b= 1.25m b= 1.25m b= 1.35m
12 0.335 12 0.229 60 0.276 77 0.254 73
13 0.348 27 0.243 17 0.292 81 0.271 77
14 0.359 85 0.255 30 0.307 17 0.287 11
15 0.370 13 0.266 22 0.320 09 0.301 00
16 0.379 31 0.276 10 0.331 78 0.313 63
17 0.387 57 0.285 08 0.342 40 0.325 17
18 0.395 02 0.293 27 0.352 10 0.335 74
19 0.401 79 0.300 78 0.360 99 0.345 46
20 0.407 97 0.307 69 0.369 16 0.354 44
21 0.413 63 0.314 06 0.376 71 0.362 76
22 0.418 83 0.319 97 0.383 70 0.370 48
24 0.428 06 0.330 56 0.396 24 0.384 39
26 0.436 01 0.339 79 0.407 17 0.396 57
28 0.442 94 0.347 90 0.416 78 0.407 33
30 0.449 02 0.355 10 0.425 30 0.416 91
34 0.459 20 0.367 31 0.439 76 0.433 23
38 0.467 40 0.377 27 0.451 56 0.446 63
45 0.478 46 0.390 93 0.467 74 0.465 11
50 0.484 58 0.398 60 0.476 81 0.475 55
60 0.493 9l 0.410 47 0.490 86 0.491 77
75 0.503 45 0.422 83 0.505 46 0.508 77
100 0.513 21 0.435 74 0.520 71 0.526 65
150 0.523 21 0.449 30 0.536 68 0.545 56
300 0.533 48 0.463 64 0.553 51 0.565 70
wlols 0.544 06 0.478 97 0.571 39 0.587 39
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